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INTRODUCTION. 


The occurrence of Thecosomata and Gymnosomata, composing together the group ot 
the so-called “Pteropoda”, in the seas now explored by the Siboga, has been stated only a 
few times. 

Though Qoy and Gaimarp, on the voyage of the Astrolabe, already described several 
species from Amboina, yet the indications and figures of these zoologists are too fragmentary 
and incomplete, to throw some more light on the knowledge of these animals. 

Afterwards it has been, properly speaking, only the Challenger, which collected specimens 
from a few places (North of New-Guinea and off the Philippines). Moreover I can mention a 
Note of v. ScHEELE (list of literature, Munrue 1886). I have also seen some specimens of 
Thecosomata from the Sunda Straits and Java Sea (Utrecht Zoological Museum). 

In a study on the geographical distribution of such essentially pelagic animals as the 
“Pteropoda”’ are, I have preferred to take a larger field of exploration than the area in which 
the Siboga-material was collected. 

For that reason I have accepted the Australasian province, proposed by PELSENEER ?) 
(almost agreeing with the Indian province of KerersTetn’*), viz. the East-Indian Archipelago, 


the China Sea, the Philippines and the seas of North-Australia. 


1) Challenger Report. LVII, p. 62. 
2) In Bronn’s Thierreich, Bd. HI, p. 1135. 
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In this pelagic province 26 species of Thecosomata have been found until now, which 
are all mentioned in this Report; 23 of these species are represented in the collection, brought 
home by the Siboga; 4 of them are new. 

Of the 10 species of Gymnosomata, now recorded from the province in question, only 
2 were not found again. Besides, 5 species out of the 8 had not been described yet. One 
species belongs to a new genus. So, from a systematic point of view, we may say that these 
results are satisfactory. 

Notwithstanding the anatomy of the two groups has already been studied by rather a 
great number of previous authors, yet I thought it not superfluous to make another inquiry into 
the anatomy, to which I could perhaps contribute something and add a few corrections of former 
statements. For anatomical purposes I made use of the material of the Siboga-Expedition, of 
the Leyden Museum, of the Zoological Museum of Amsterdam and of the Utrecht Museum. 

It has never been my intention to give an anatomical monograph, nor even a complete 
comparative study, as has already been so excellently done by PErLseNrER*). For such a 
purpose, the material at my disposal has been insufficient. After the discussion of every genus, 
I have given some anatomical notes, in which I confined myself chiefly to those facts, which 
were new or contrary to previous assertions. 

Though I am aware of many lacunae in my study on the anatomy, they are very often 
not my fault, but due to want of material. For the rest, I greatly hope to complete these 
researches and to add histological and embryological facts at the Naples Zoological Station. 

Lastly I have to thank my esteemed teacher, prof. Husrecur, who, during my study 
at the Utrecht Laboratory, assisted me with his great experience, also Dr. H. F. Nrersrrasz, 
who supplied me with material from Naples, and finally Dr. R. Horst, by whom the material 
of the Leyden Museum was sent to me. Since my stay in London I keep in grateful 
remembrance the names of Prof. F. J. Bert and mr. Epc. A. Smirn, through whose kindness I 
have had occasion to study the material of the Challenger, and the valuable collection of 


thecosomatous shells in the British Museum. 


1) Challenger Report. LXVI. 


CEASSIFICAMION OP THE, “PTEROPODA™. 


In the phylum Mollusca there are still always some groups, the systematic place of 
which has usually been misunderstood. Partly this must be attributed to the still very incomplete 
knowledge we possess about their anatomy and embryology, so that many and_ serious 
investigations are still necessary to throw some light on affinities, difficultly to be discovered — 
partly, however, also to conservative ideas, a habit to keep old divisions and notions — | 
should nearly say: though the zoologists themselves knew better. 

But this being the case, the more it is every investigator’s duty, who has had the 
opportunity to study such a ‘doubtful’ group, to point out wherever he can, the phylogenetic 
affinity of the group to others. For this relation, though it has been proved long ago, has not yet 
generally been accepted. So it will perhaps not be bad to give once more a short survey of the 
different opinions, which have prevailed and prevail still with respect to the systematic position. 


We need not stop long at the opinions of the first investigators, who wished to classify 
the Pteropoda with other groups. So in 1756 Browne’) classified some animals which he 
described as Clio among the Zoophytes; while ForskA.”) thought that his “ Axomea tridentata” 
belonged to the group of the Acephala. 

Lamarck *®) was of the same opinion afterwards; he too brought Cézo and Pxeumo- 
noderma to this class, and thought that they formed a transition of the Acephala to the 
Gastropoda. On the expedition of Larryrouse Lamartintire*) found an animal which he 
recognised as having been described by Browne, and classified it among the Insects. In those 
years the lower animals were all grouped with the Insecta or the Vermes. Patias’), who 
examined “Clone borealis’, found some resemblance with the genus Sefza of LINNE. 

With Cuvier’s examination of “C7?zo dorealis’’, the systematic place of this animal became 


somewhat more distinct. Cuvirer®) denied the affinity with his Cephalopoda and found the 


1) The civil and natural history of Jamaica. p. 386. 

2) Faune arabique. p. 124, 1773. 

3) Philosophie Zodlogique. Vol. I, p. 319. 

4) Journal de physique. Septembre 1787. 

5) Spicilegia zoologica. Fasc. X, p. 28, tab. I, fig. N° 19, 1774. 

6) Mémoire sur le Clio borealis. Ann. Mus. d’Hist. Nat. Paris 1802, Vol. Il, p. 249. 
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resemblance with Gastropoda greater and in consequence did not think it necessary to bring 
Clio to a separate order. Yet, this was done by him two years afterwards‘). And on his great 
authority only, later investigators accepted his division. 

The “ordre des Ptéropodes’”’ remained, and the only modification, made by Cuvier himself 
afterwards *), was that the “orders” of Cuvier were now called “classes”. That the notion of 
«class, order’ etc. was not yet fully comprehended, is illustrated by the following fact: in 1810 
PkEron and Lesveur, who have the same opinion as Cuvier with respect to the systematic 
treatment, speak of the “famille des Ptéropodes” in their article: Histoire de la famille des 
Mollusques Ptéropodes. Ann. Mus. d’Hist. Nat. Paris 1810. Vol) XV pe 7a: 

That the Pteropoda constitute a separate class among the Mollusca has long been a 
prevalent opinion and is perhaps so still. It would be going too far, to mention the names of 
all those who have stuck to this opinion. 

Of the zoologists of later time, some of whom have at least made studies of their own 
about the organisation of the Pteropoda, the best known are: 

LovEN (1848), TroscHeL (1848), Owen (1855), BuRMEISTER (1856), Woopwarp (1856), 
KeEFERSTEIN (1866), SCHMARDA (1872), von InERING (1876), HuxLey (1877), GEGENBAUR (1878), 
Criaus (1882). 

In this respect we must not overlook the fact that GrcENnBauR *) brought Gastropoda, 
Pteropoda and Heteropoda all to one class, viz. the Cephalophora (“Gastropoda im weiteren 
Sinne”’), maintained this opinion in his *Vergleichende Anatomie”, and then changed his mind so 
much afterwards. On the other hand, Cavs regards the Pteropoda as an order of the Gastropoda 
in his third edition of his “Lehrbuch der Zoologie” p. 574 (1885). And von InERING, who in 
1876*) emphatically pointed to the conformity of the two classes: Pteropoda and Cephalopoda 
has changed his opinion afterwards *), at least with respect to the pretended resemblance. 

The general conviction is that the Pteropoda are nearest related to the Cephalopoda. 
This opinion, maintained by many zoologists so persistently, was principally founded on the 
resemblance of the head-appendages of the Gymnosomata and the arms of the Cephalopods. 

Some have even gone so far that they regarded the Pteropoda as an order of the 
Cephalopoda. This idea, first pronounced by OxeN “), was held afterwards by Ray Lanxester ‘), 


who divided the class Cephalopoda in two groups: 


a. Pteropoda and 6. Siphonopoda (= Cephalopoda s. str.). 


It was in 1821 that pe BrarNviLLeE pointed out the many points of resemblance which 
the Pteropoda had with the Gastropoda‘). It was his opinion that the Bulloidea were the 


1) Sur VHyale. Sur un nouveau genre de Mollusques nus (le Pneumodermon) et sur l’établissement d'un nouvel ordre de 
Mollusques (les Ptéropodes). Ann. Mus. d’Hist. Nat. Paris, Vole UVa pa232s 

2) Régne animal. Paris 1817, Vol. Il. p. 378. 

3) GEGENBAUR. Untersuchungen iiber Pteropoden und Heteropoden. Leipzig 1855, p. 189. 

4) Vergl. Anatomie des Nervensystems und Phylogenie der Mollusken. 1876, p. 272. 

5) Zeitschr. Wissenschaftl. Zool. 1881, Bd. 35, p. 4. Uber die Verwandschaftsbeziehungen der Cephalopoden. 

6) Lehrbuch der Zoologie. Bd. I, p. 326. 

7) Encyclopaedia Britannica. 9th Ed. Vol. XVI, 1883. 

8) Dict. des sciences naturelles. Prt. XXII, p. 66. 
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nearest relations of the Pteropoda. Some years afterwards, he applied this opinion to his classification 
of the Mollusca). This view of the matter, combated by pe Fkrussac*) and p’Oresicny *) with 
many words and apodictic sentences, but not with arguments, found however defenders. 

First it was Drsuayes*), who for the rest did not give observations of his own nor 
procured new proofs — but it was SouLEvET especially, who with extraordinary ability defended 
his opinion °) and, after a long series of researches of his own, adhered to pe BratNviLLe’s opinion. 

Crarke in England (1851) had classified the Pteropoda among the Opisthobranchia, 
but had not made researches himself, as far as I know at least, while Leuckarr (1848) also 
mentions the Pteropoda, as being an order among the Gastropoda. 

But in the many years that followed this period, there was scarcely a zoologist who 
pronounced an opinion about DE BLatiNvILLE’s views. The ‘class’ of the Pteropoda remained 
and it was not until’ a thirty years after, in 1880, that SpenceL*) reckoned the Pteropoda 
among the Gastropoda Euthyneura and, a short time after, GroppeN”’) expressed his opinion 
that the Pteropoda were an order of the Gastropoda, while he considers Gasteropteron as very 


nearly related to the Pteropoda at any rate. 


Soon after, within a short time, two works appeared, which after that of SouLryvet, 
being founded on extensive researches of their authors, have attributed most of all to the opinion 
that the Pteropoda belong to the Gastropoda. 

Boas’s study *), which appeared in 1886, chiefly treated of the systematic position. But 
his numerous arguments and the causal connection, pointed out by him, between the gradually 
changing organisation and the pelagic way of living of the Pteropoda, made the correctness of 
DE BLAINVILLE’s opinion indisputable. 

Just as pe Bratnvitte had done already, Boas too regarded the Bulloidea as the 
nearest relations of the Thecosomata’). But he did not express an opinion on the question, 
from which group of the Tectibranchia the Gymnosomata descended). Here the following 
question presents itself for the first time: whether the Thecosomata and Gymnosomata really 
possess that near affinity which can justify their union to one group, the “Pteropoda”. 

Boas was the first who indicated the great difference between these two sub-groups. 
And in saying that the fins were not homologous, he proposed that henceforth") the Thecosomata 
should be called Eupteropoda and the Gymnosomata Pterota. 


1) Manuel de Malacologie et de Conchyliologie. 1825. The Pteropoda are regarded as an order, the Aporobranchia, and divided 
into Thecosomata and Gymnosomata. The genus ZLimacina, called by him Sfirate//a, was classified by him as belonging to the Heteropoda. 

2) Hist. nat. générale et particuliére des Mollusques. p. 37. 

3) Voyage dans l’Amérique méridionale. Vol. V, p. 65. 

4) Encyclopédie Méthodique. Hist. Nat. des Vers. Paris 1830, Vol. II, p. 552. 

5) Voyage de la Bonite. Paris 1852, Vol. II, p. 88—8o. 

6) Geruchsorgane und Nervensystem der Mollusken. Zeitschr. Wissenschaftliche Zoologie. Bd. XL, p. 373. Also see p. 366 
and p. 381, note I. 

7) Morphologische Studien iiber den Harn- und Geschlechtsapparat, sowie die Leibeshohle der Cephalopoden. Arb. Zool. Inst. 
Wien 1884, Bd. V, p. 61—67. 

8) Boas. Spolia Atlantica. Bidrag til Pteropodernes Morfologi og Systematik samt til Kundskaben om deres geografiske 
Udredelse. Vidensk. Selsk. Skr. 6. Raekke. Bd. IV, 1. 

9) Op. cit. p. 36. 

Io) Op. cit. p. 149. 

11) Op. cit. p. 13 and 14. 
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Still more than Boas, it is PeELSENEER who has largely contributed to the knowledge of these 
Mollusca. In 1885 he expressed his opinion’) that the Pteropoda were related to the Euthyneura 
and this conviction was kept by him in the years following*). In the Challenger Reports 
we find his most extensive paper, written on this subject °). In this work, after treating in details 
the confused nomenclature and establishing the precisely different types (something which can 
only be mentioned here in a few lines), he discussed briefly and distinctly the different opinions 
with respect to the systematic place of the Pteropoda. 

It would be going too far to expatiate long, on what PeLsEeNEER has explained in his 
work with an abundance of proofs, taken from anatomy. Some of the results of his study, 


though somewhat abridged, follow here *). 


A. The Pteropoda do not constitute among the Mollusca a class of the same value as the 
Cephalopoda, Gastropoda, etc. 

B. The Pteropoda are not primitive Mollusca, but are a derived and recent group. 

C. They have no affinity with the Cephalopoda. 

PD. They are Gastropoda, in which the adaptation to pelagic life has so modified their external 
character, as to give them an apparent symmetry. 

E. Among the Gastropoda they do not constitute a distinct class, not even an order. 

F. They belong to the Euthyneura and among these to the Tectibranchiate Opisthobranchs. 

G. The Pteropoda are polyphyletic in their origin; the Thecosomata and Gymnosomata are 
two independent groups. 

H. The Thecosomata have descended from the Bulloidea. 


7. The Gymnosomata have descended from the Aplysioidea. 


From these results we learn that the group of the Pteropoda, according to PELSENEER, 
is an unnatural union of Thecosomata and Gymnosomata, two sections which must be classified 
separately to the Tectibranchia, and so the Thecosomata to the Bulloidea (Cephalaspidea) and 
the Gymnosomata to the Aplysioidea (Anaspidea). 

In this short survey on the subject, there can be no question of going into details with respect 
to PELSENEER’s arguments, and it is sufficient to draw the attention to the fact that the Pteropoda 
are of polyphyletic origin. PrLsENEER denies, that the fins of the Thecosomata and Gymnosomata 


should not be homologous; according to him the fins of both the groups are parapodia. 


In the fifteen years that have passed since PELSENEER’s work appeared, his opinion and 
that of Boas on the Gastropoda-nature of the Pteropoda, has gradually found more adherents. 
Though few researches have been made since 1888 and only some articles on a single specimen 
or a single organ have been written, yet different zoologists have become convinced of the 


correctness of PELSENEER’s assertion. 


1) The cephalic appendages of the Gymnosomatous Pteropoda and especially of Clione. Quarterly journal Micr. Sc. (2) 
Vol. 25, p. 506. 

2) Recherches sur le systtme nerveux des Ptéropodes. Arch. de Biol. T. VII, p. 127. Description d’un nouveau genre de 
Ptéropode Gymnosome. Bull. sc. Dép. du Nord. p. 226. 

3) Zool. Chall. Rep. LVIIJ, Gymnosomata, 1887. LXV, 1888 (Thecosomata). Prt. LXVI (Anatomy of Pteropoda). 

4) Challenger Report. LXVI, p. 95, 96. 
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Among them I can mention SrmrotH'), Crosse *), Grospen*), KorscHett*), and von 
InerING ’). In most manuals and text-books on zoology, the Pteropoda are mentioned either as 
an order of the Gastropoda, or as a sub-order of the Opisthobranchia "). Yet the pretended 
relationship of the Pteropoda with the Cephalopoda has given occasion to ScHALFEJEFF") to 
draw the attention to the homology of the head-appendages of Cé@zoxe with the arms of the 
Decapoda. Smirn*), though referring to PELSENEER, calls the Pteropoda a separate class (a 
mistake also made by Vocr and Yunc some years before’); while the title of Vittor’s work '") 
with respect to the classification of the Mollusca, does not seem justified in any respect, and 
his systematization is anything but ‘actuel”’. 

That the Pteropoda descend from the Tectibranchia is no more a knotty point, but a 
question on which most investigators have agreed. 

On the polyphyletic origin of the Thecosomata and Gymnosomata and for that reason 
their not admitting of the name ‘Pteropoda’’, only few have expressed an opinion. 

Though the foundation of Boas’s opinion was said to be wrong, according to PELSENEER, 
yet the latter has adduced sufficient proofs, which justify his opinion on the different origin of 
both groups of Pteropoda. Later on, Stmrorn has acknowledged that the conformity between 
Thecosomata and Gymnosomata was only apparent and is founded on convergency. 

MazzareLii™), who examined the Aplysioidea, says that they are connected by the 
Notarchidae with the Pteropoda™), which is also mentioned by PELSENEER, who spoke about a 
Notarchus-form as being the precursor of the Gymnosomata, Korscue.t ), however, thinks that 
embryology speaks in favour of a very near affinity between the two groups and that the 
Gymnosomata are phylogenetically younger than the Thecosomata and descend from these, an 
assertion, formerly pronounced by Wacner"). As to myself, I have been able to study rather 
extensively the anatomy of the Thecosomata as well as of the Gymnosomata. And because 
nearly always — and with respect to the main points continually — I found PrtsenereEr’s 
researches affirmed by mine, I cannot but agree with him. And, referring to the results 
mentioned above, I can only confirm his assertions. For that reason I think it better, not to 
use the name Pteropoda any longer, as it combines two groups, which in fact have no more 


connection with each other, as is expressed by the characters of Bulloidea and Aplysioidea. 


1) Ueber einige Tagesfragen der Malacozoologie, hauptsachlich Convergenz-Erscheinungen betreffend. Zeitschr. Naturw. Halle 
1889, Bd. 62, p. 65—97. 

2) A new classification of the Mollusca by W. H. Dati. Journ. Conchyl. 1884. Paris 1889, Tome 29, p. 82, 83. 

3) Zur Morphologie des Pteropodenkérpers. Arb. Zool. Inst. Wien 1889, 8er Bd., p. 155—157. 

4) Lehrbuch d. Vergl. Entw. Gesch. der Wirbell. Thiere. Spec. Theil. Jena 1893. (Molluscs by KorscHELt). 

5) Sur les relations naturelles des Cochlides et des Ichnopodes. Bull. Sc. France. Tome 23, p. 148—257. 

6) R. Hertwic (1894), The Cambridge Natural History (Molluscs by Cooke) 1895, PARKER and Haswe.v (Textbook of 
Zoology, 1897), GOETTE (1902). Also in the Zool. Record since 1892, and in LaNnG’s Lehrbuch der Vergl. Anatomie der Wirbellosen Thiere. 

7) Zur Anatomie der Clione Limacina Phipps. Zool. Anz. 12 Jahrgang. p. 188—190. 

$) Report on the Marine Molluscan Fauna of the Islands of St. Helena. P. Z. S. 1890. Pteropoda. p. 254. 

9) Lehrb. d. Pract. Vergl. Anatomie. Bd. I. Pteropoda. p. 828—852. 

10) La classification zodlogique dans l'état actuel de la science. Revue Biol. Lille 1891, 3!©™¢ année, p. 245—261. 

11) Monografia delle Aplysiidae del golfo di Napoli. Mém. Soc. Ital. Sc. dei XL (3). Tomo 9, N? 4, 1893. 

12) To my opinion it would have been better to say: Gymnosomata. 

13) Op. cit. p. 1046. ‘ 

t4) Die Wirbellosen des Weissen Meeres. Bd. I, p. 119, 1885. 


THECOSOMATA de Blainville 


1821. Zhecosomata de Blainville, Dict. des Sc. Nat., t. XXXII, p. 271. 
1885. Prerocephala (part.) Wagner, Die Wirbellosen des Weissen Meeres, Bd. I, p. 119. 
1886. Eupteropoda Boas, Spolia Atlantica, p. 14. 


The great number of genera, in which the species of the Thecosomata were divided, has 
been reduced to eight by PELSENEER’). These genera belong to three families, which, especially 
with respect to the shape of the shell, differ sufficiently from each other, to be distinguished 
at first sight. They are Limacinidae, Cavoliniidae and Cymbulliidae. 

The external parts of the body of the Thecosomata: the shape of the foot, of the fins, 
of the tentacles, etc., have been described so often and in details, that it does not seem 
necessary to repeat what has been said on this subject by SouLtEyEr’), Boas*) and PELSENEER *) — 
neither have the general anatomical characters need to be spoken of. 

What has been published about the anatomy by van BENEDEN’), GEGENBAUR °), 
Soutevet *), Boas*) and others, was still importantly augmented by PELSENEER by an exact 
anatomical study of each genus separately’). PELSENEER gives thirty-four generic names. To 
my opinion two other names ought to have been mentioned among these: Azomza Forskal 
and G2oenta Gioéni (both = Cavolznta ApiLpGAarp). This last genus I can only mention on 
the authority of DE BLatnviLLE (article Hyale in Dict. d. Sc. Nat. XXII) and of SouLryeT 
(Hist. Nat. Ptérop. p. 33, note 1), as I have not had the opportunity to see GtoENi’s work 
myself. The species of the genus Agadina have been recognised by PELSENEER himself as 
Gastropoda-larvae (Streptoneural). 

Through these investigations it has been sufficiently proved: 


1° that the Thecosomata descend from the Bulloidea, 

2° that the Limacinidae are the original forms, 

° that further specialisation with the intention of accommodating to the pelagic way ot 
living, has led to the apparent (external) symmetry, which appears in most forms of the 
Cavoliniidae and 

4’ that these two families do not descend from each other, but that the external and internal 
characters of the genus Pevac/zs among the Limacinidae are connected to each other on the 
one side by Lemactna with the Cavoliniidae, on the other by larval stages of Cymdbula 


with the Cymbuliidae. 


The question in how far there is any connection between the dorsal mantle hole of the 
Limacinidae and the ventral one of the Cavoliniidae — which is accompanied by a great many 


other differences between the two families — has been spoken of by SouLEyET and GROBBEN. 


1) Challenger Report. LXV, p. 5—8. 

2) Voyage de la Bonite. Vol. Il, 1852. 

3) Spolia Atlantica. 1885. 

4) Challenger Report. LXV, LXVI, 1888. 

5) Exercices Zo6tomiques. Mém. Acad. Sc. Brux. 1841, Vol. XII, 1839. Mém. sur la Limacina arctica. Op. cit. Vol. XIV. 
6) Untersuchungen iiber Pteropoden und Heteropoden. Leipzig 1885. 

7) Challenger Report. LXVI, p. 5—37. 


9) 


SouLryEeT') regards the representatives of his genus Sfzrzalis as being simply C/eodora-forms 


“dont la partie postérieure du corps et de la coquille sont contournées en spirale’, while 


GrosBEN *), who thinks that the ventral mantle-hole is the original one, attributes the dorsal 
position to the twisting of the visceral mass, but calls the mantle-hole of the Cavolinidae 
secondary-ventral. 

Boas *) was the first who gave an explanation of the connection, mentioned above. 

He pointed out, how the Cavolinidae have proceeded from the Limacinidae by a turn 
of 180° (in the opposite direction of the hands of a clock) of the hind part of the body, which 
has stretched itself with respect to the head part, so that the latter (foot, fins, tentacles, penis, 
etc. *) shows the greatest conformity in both the families. But the mantle-hole, the ending of 
the intestinal canal, the heart, the efferent duct of the gonad, are differently situated in both 
families in so far that the organs which are situated dorsally, ventrally, to the right, or to 
the left in the Limacinidae, have their place just in the opposite direction in the Cavolinidae. 

Boas fully explained his assertion, so that I can refer to his work for further particulars. 
PELSENEER ’) modified Boas’ theory somewhat. According to him, it is not the hind part that 
has made a turn of 180° with respect to the fore part (or czce versa), but both the parts have 
turned go° in different directions with respect to each other. This had to be proved by the 
retractor muscle. According to Boas*), part of this muscle, running to the right of the 
oesophagus, is a new formation, while PELSENEER, referring to For‘), just regards this branch 
as being the original, which also radiates in both the fins. 

At the same time PrLSENEER showed the affinity between the Limacinidae and the 
Cymbuliidae, which had not been discovered by any investigator before him. Here, too, the 
revolving process of 180° has taken place. Though the full-grown animals of the Cymbuliidae 
seem to show very little resemblance with the Limacinidae, yet there are a great many important 


points of conformity with Peracézs in respect to the (left-handed) larvae of the first mentioned family. 


Family I. Lrmacryipae. 


1847. Limacinidae Gray, the Genera of recent Mollusca, Proc. Zool. Soc. London, p. 203. 

1853. Hyalidae (part.) d’Orbigny, in Ramon de la Sagra, Histoire physique, politique et 
naturelle de Vile de Cuba, vol. I, p. 70. 

1859. Spzvalidae Chenu, Manual de Conchyliologie, vol. I, p. 113. 

1863. Lemacinacea Troschel, Das Gebiss der Schnecken, Bd. I, p. 50. 


The animals, representing this family, are nearly always very small. A dimension of a 
few mm. may be called considerable already, and there are only two species which strike the 


1) SOULEYET. Voyage de la Bonite. Vol. II, p. 208—2r15. 

2) Harn- und Geschlechtsorgane der Cephalopoden. Arb. Zool, Inst. Wien. Tome 5, p. 63. 

3) Spolia Atlantica. p. 19—22. 

4) But not the central nervous system, as Boas says. 

5) Challenger Report. LXVI, p. 28—37. 

6) Spolia Atlantica. p. 22, note I. 

7) Arch. de Zoologie. exp. 1875, Vol. IV. Sur le développement des Ptéropodes. pl. IV, fig. 43, 44. 
SIBOGA-EXPEDITIE LIl. 2 
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eye by a somewhat larger size. To the smallness of the animals it must be attributed that 
before Boas and PrtseNcer only a few attempts have been made, to bring some order in) tae 
confusion, which also reigned here. 

Souteyet!) distinguished two genera: Lzmacina without operculum, and Sferzalis with 
operculum. Since, however, an operculum has been found”) in Lemacina helicina, the only 
representative of the genus Lemactna, as SOULEYET understood it, now the difference between 
the two genera cannot exist any longer. Boas*) brought all the species of the family together 
to the single genus Zimacina, but PELSENEER’s researches *) have proved that there are two 


very distinct genera: Lémacina and Peracivs. 


The study of the collection, brought home by the Challenger, has given occasion to 
PELSENEER to distinguish ®) ten species. Two of them, however, must be considered rather 
doubtful, as the animals have never been found as yet, and only the empty shells were brought 
up from the bottom of the sea (Limacina triacantha and Limacina helicordes). So we cannot 
state with certainty, whether we have to do with “Pteropoda”’. 

As the Siboga Expedition has only caught three species of Lzmacina, and as of the 
other species I could only study Zemacina helicina, | have not been able to observe the specific 
differences, given by Prrseneer. The three species of the Siboga-material, however, are clearly 


distinct from each other. 


Of the genus Peracl’s two species have been known up to now, though of Peracdes 
bispinosa*®) only the empty shells have been found. The Siboga Expedition has added two new 


species, and a variety of an already known one. 


With a few words I must draw the attention to the well-known fact, that the shell of the 
Limacinidae is left-coiled, while the animals themselves possess the organisation of right-handed 
Gastropoda. The shell is in this case ultra-dextral which, as one knows, also occurs in some 
species of the genus Ampullaria. The spira of a right-coiled shell may become more and more 
flattened, then the shell may be rolled up in one plane, and finally it appears in the place 
where originally the umbilicus has been, which now takes the place of the spira. The operculum 
does not take any part in this process, consequently it retains the direction of its coils. 

According to SouLryer’), the operculum of the Limacinidae is right-handed, except in 
one case, where it is figured zz sztz in Lemacina bulimoides °). 


Spee ee 9 9 : ae Met eee 
In Sars’s paper’) too, the operculum of Lzemacina helicina, “Spirialis’ balea and 


1) Hist. nat. d. Moll. Ptérop. p. 60—65. 

2) Sars, Mollusca regionis arcticae Norvegiae, Christiania, 1878, p. 328, pl. 29, fig. Ie. 
3) Spolia atlantica, p. 39. 

4) Chall. Rep. LXV, p. 9—15. 

5) Ibid., p. 17—37. 

6) Ibid., p. 36. 

7) Voyage de la Bonite, Mollusques, pl. XIII. 
8) Op cit. pl. XIII, fig. 36. 


9) Mollusca regionis arcticae Norvegiae, pl. 29, figs. Ie, 2a, 32. 
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“Spirtalis’ retroversus is coiled to the right, while Boas figured") that of “Zzmacena” reticulata 
as a right-handed spiral. PrLSENEER corrected”) this, but he says about the operculum of 
Limacina that it exhibits a right-coiled direction °). 

In reality the operculum of Pevac@zs is left-coiled, as it has been represented by D’OrRsIGNy, 
long before SouLEYET. 

PELSENEER stated *) afterwards that the operculum of Lzmacina retroversa was left-handed, 
a fact which, after my own researches, holds good in the three species of the Siboga-material 
too. The operculum of Limacina inflata is figured Pl. I, fig. 1. In the two other species it 
shows a more elongated shape. 

In Peractis the operculum exhibits the same left-handed direction. 

The beginning of its spiral is turned to the umbilicus (false spira). 


Limacina Cuvier. 


1817. Limacina Cuvier, Le Regne animal, t. I, p. 380. 

1823. Heterofusus Fleming, On a reversed species of Fusus, Mém. Wern. Soc., p. 498. 
1824. Spiratella de Blainville, Dict. d. Sci. Nat., t. XXXII, p. 284. 

1836. Heliconoides (part.) d’Orbigny, Voyage d. l’Amér. mer., t. V, p. 174. 

1840. Spirialis (part.) Eydoux et Souleyet, in: Revue Zodl., t. Hl, p. 235. 

1842. Helicophora Gray, Synopsis of the contents of the British Museum, p. 59. 

1844. Scaea Philippi, Fauna Molluscorum utriusque Siciliae, p. 164. 

1861. Protomedea (part.) Costa, Microdoride mediterranea, p. 73. 

1869. Embolus Jeffreys, British conchology, vol. V, p. 114. 

1885. Limacina (part.) Boas, Spolia atlantica, p. 39. 


1. Limacina inflata (d’Orbigny). 


1836. Atlanta inflata d’Orbigny, Voyage dans l’Amérique méridionale, vol. V, p. 174, pl. 12, 
figs. 16—19. 

1840. Spirialis rostralis Eydoux et Souleyet, Description sommaire de plusieurs Ptéropodes 
nouveaux ou imparfaitement connus, Revue Zodlogique, vol. 3, p. 236. 

1850. Limacina inflata Gray, Catalogue of the Mollusca in the collection of the British Mus., 
Prtaull Eteropodal p- 3it- 

1852. Limacina scaphoidea Gould, The Mollusca and Shells of the U.S. Exploring Expedition, 
p- 485, pl. 51, fig. 602. 

1861. Protomedea elata O. G. Costa, Microdoride mediterranea, p. 74, pl. 11. fig. 5. 

1870. Embolus rostralis Jeffreys, Mediterranean Mollusca, Ann. and Mag. Nat. Hist., ser. 4, 
vol. 6, p. 86. 

1882. Protomedea rostralis Fischer, Sur le faune Malacologique abyssale de la méditerranée, 
Comptes rendus, vol. XCIV, p. 120. 

1889. Embolus inflatus Dall, in: Bullet. U. S. Nat. Mus., n° 37, p. 80. 


Living animals: 


Sifis, 8. 8° sg Sy Wud Ge) 18: I spec. 
Stat. 66. Between Bahuluwang a. Tambolungan, south of Saleyer. 2 spec. 
Stat. 95. 5°43.5N., 119°40 E. Sulu Archipelago. 2 spec. 


1) Spolia atlantica, pl. Ill, fig. 39¢/s. 

2) Chall. Rep. LXV, p. 33- 

3) Ibid., p. 16. 

4) Sur la dextrorsité de certains Gastropodes dits “sénestres”. Comptes rendus, 1891, t. CNH, p. 1016. 


Te 


Stat. 116. 0°58'.5 N., 122°42'.5 E. West of Kwandang Bay, entrance. I spec. 
Stat. 138. East coast of Kajoa Island. I spec. 
Stat: Tar. 1° O-4!Sale7e 25 csi batjan: 20 spec. 
Stat: 143: L°sAcheS elev ase Our I spec. 
Stat. 144. North of Damar Island. I spec. 
Stat. 146. 0°36’ S., 128°32'.7 E. 21/, miles north of eastern Widi Group. I spec. 
Stat. 148! TOs 7eONos 20 mio ues 23auspec: 
Stat: «17752 Ono. ZO uz ommeLr 2 Spec. B 
Stat. 185. 3°20’ S., 127°22'.9 E. Manipa Strait. i Spec: 
Siete ble, Bae Sey eter icy 18, 5 spec. 
Stataoaeen 531-5) Os 20mg Oe as I spec. 
Simi, 2g, 3°32 5 Sa, made G8. TS PEGs 
Statmorom rizours., D2 tails. lt. TS Pec: 
Statemeane AgeOna Sa m2Q025 20 spec. 
Stat 2A ae 16-595, 1307 15.0.8 ZeSpecs 


This species seems to live in the whole East-Indian Archipelago, which was explored 
by the Siboga. On some stations it was very abundant. 

Some specimens exhibit a brown spot on the last whorl of the shell, just above the 
aperture. Besides, the animals differ a little in size. 

I have not found the “lame vitrée’’, mentioned by SouLryeEt '). 


The animal has no dorsal lobe on the fin. 


*9°*). Limacina lesueuri (d’Orbigny). 


1836. Atlanta lesueurii d’Orbigny, Voyage dans l’Amérique méridionale, vol. V, p. 177. 
pl. XX, figs. 12—15. 

1836. Atlanta rangi d’Orbigny, Ibid., p. 176, pl. XII, figs. 25—28- 

1840. Sprrialis ventricosa Eydoux et Souleyet, Description sommaire de plusieurs Ptéropodes 
nouveaux on imparfaitement connus, Revue Zodlogique, vol. III, p. 236. 

1850. Limacina ventricosa Gray, Catalogue of the Mollusca in the collection of the British 
Museum, prt. II, Pteropoda, p. 32. 

1886. Lemacina lesueurtz Boas, Spolia atlantica, p. 46. Pl. III, figs. 33—34. 

1887. Limacina rangi Munthe, Pteropoder i Upsala Universitets Zoologiska Museum, Bihang 
till K. svenska vet.-akad. Handlingar, Band 13, Afd. IV, n° 2, p. 8, figs. 12—13. 


Limacina lesueurti has been found off Batavia (Boas)*) and again by the Challenger 
Expedition 2°56’ N., 134° 11’ E. (north of New Guinea). However, the Siboga did not succeed 
in finding it again. 

As I had no occasion to study any specimen I cannot say whether D’OrsiGNy is right, 
who erected a new species for his Atlanta rotunda*). The figures of the shell indeed seem to 
refer to Lemacina lesueurtz, and perhaps it is only a variety of the type, as SOULEYET °) 
regarded it. But b’OrpiGNy says in the text, that the shell of Atlanta rotunda is “a peine 
ombiliquée”, and the margins are ‘“épais’; the operculum ‘circulaire, formé de lignes 


1) Voyage de la Bonite, vol. II, p. 216. Pl. XIII, fig. 7—8. 

2) The species, not obtained by the Siboga are marked by an asterisk. 

3) Spolia atlantica, p. 47. 

4) Voyage dans l’Amérique méridionale, vol. V, p. 175, pl. XII, figs. 20—24. 
5) Voyage de la Bonite, vol. II, p. 219. 


concentriques vers le centre’. If this proves to be true, we must entertain some doubts whether 
Atlanta rotunda is even a “Pteropod’. Munrue has regarded it as [a distinct species (see 
the list above of synonyms) but it was referred by PeLseNnrER') to the genus * Agadina’’. 

As to Atlanta rangii, it differs so very slightly from Lzmactna lesueurit, that it cannot 


be regarded as a distinct species, as Munrue (see above)*) has done. The umbilicus is only 
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somewhat wider, quite as in Spzrzal’s ventricosa. 


3. Limacina trochiformis (d’Orbigny). 


1836. Atlanta trochiformis d’Orbigny, Voyage dans l’Amérique méridionale, vol. V, p. 177, 


1840. Spirialis trochiformis Eydoux et Souleyet, Description sommaire de quelques Ptéropodes 
nouveaux ou imparfaitement connus, Revue Zoologique, vol. II, p. 237. 

1850. Limacina trochiformis Gray, Catalogue of the Mollusca in the collection of the British 
Museum, Prt. II, 
1852. Limacina naticoides Rang, Histoire naturelle des Mollusques Ptéropodes, pl. X, figs. 1—2. 


pl. XII, figs. 29—31. 


Living animals: 


Stat. 
Stat. 
Stat. 
Stat. 
Stat: 
Stat. 


Nothing 


Pteropoda, p. 33. 


69. 10° 22'.7 S., 123° 16.5 E. Western entrance Samau Strait. 
121. 1°33.7N., 124°46.5 E. Menado. 
138. 0° 23'.8N., 127°29 E. East-coast of Kajoa Island. 
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can be remarked about the geographical distribution of this species. It seems 


rarer than Limacina inflata. 


No tentacular lobe on the dorsal margin of the fin, 


4. Limacina bulimoides (d’Orbigny). 


1836. Atlanta bulimoides d’Orbigny, Voyage dans l’Amérique méridionale, vol. V, p. 179, 
1840. Spirialis bulimoides Eydoux et Souleyet, Description sommaire de quelques Pteropodes 
nouveaux ou imparfaitement connus, Revue Zoodlogique, vol. III, p. 238. 


1850. Limacina bulimoides Gray, Catalogue of the Mollusca in the collection of the British 


1889. Limacina (Heterofusus) bulimoides Dall, in: Bullet. U. 5. Nat. Mus., n' 


pl. XII, figs. 36—38. 


Museum, Prt. II, Pteropoda, p. 34. 


Living animals: 


Stat. 
Stat. 
Stat. 
Stat. 


Like the 


138. 0°23'.8N., 127°29' E. East coast of Kajoa Island. 1 spec. 


TAaeie 4 ieeSe 027962 .6.K, I spec. 
148. 0°17'.6 S., 129° 14'.5 E. IO spec. 
DAAC AOL2. Se, 120) 25° JE. 2eSpec: 


foregoing species. 


spec. 
spec. 
spec. 
spec. 
spec. 
spec. 


Some slight difference in size among the individuals may be noticed. 


No tentacle-like lobe on the anterior fin margin. 


1) Challenger Report LXV, p. 40. 


2) It may be remarked, that the figure of MUNTHE shows the margins of the shell thickened, while D’ORBIGNY says: “bords tranchants”’, 
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Anatomical Remarks. 


Our knowledge about the anatomy of the genus /z/acina being considerably enriched by 
PELSENEER’s researches '), I have scarcely anything to add to what has been published by this 
able investigator. As he has done, so have I studied Limacena helicina (from Matotschkin Strait). 
The shell, the fins of the animal, its radula and jaws have been figured by Sars’) (radula also 
by Boas)*), the tentacles and the whole visceral anatomy have accurately been described by 
PELSENEER, to whose figures I can moreover refer *). 

The chief point is the fact, that the shell is sinistral (ultra-dextral), while the animal 
exhibits a right-handed organisation. 

The gonad consists of very numerous small follicles, occupying the whole initial portion 
of the visceral mass. The penis includes a rounded horn piece, as in all “Pteropoda”. — On 
the left side of the stomach I have found a gastric caecum, which is perhaps the same as the 
“bile duct’, mentioned by PELsENEER (PI. I, fig. 2). 

The central nervous system is asymmetrical, the right portion of the visceral mass 
being larger than the left. PrLSENEER was the first who discovered this asymmetry, not only 
in this case, but in all the genera of the Thecosomata. 

The supra-oesophageal commissure is attached to the median side of the right cerebral 
ganghon (PL, “fig. 3 C): 

Though I have often sought for the second pedal commissure, I have not found it. 
Only once I could see a small nerve (?) parting from the front of one of the pedal ganglia 
and directed towards the other, but even in this case I have not been able to decide whether 
this was a real commissure, or perhaps only a part of the very thin connective layer on 
the ganglia. 

The otocysts are easily visible, owing to a brown pigment at the margins. 

As to the nerves which part from the central nervous system I noted two nerves 
proceeding from the anterior part of the cerebral ganglia (not one, as PELSENEER has figured)’). 
In any other respect I agree entirely with PELSENEER; only the right pallial nerve was stronger 
thansthe lets (Pl qs no.) 3) Ab. Cc): 


Auditory nerves I have not seen. 


Peraclis Forbes (emend.). 


1836. Heliconoides (part.) d’Orbigny, Voyage dans l’Amérique méridionale, vol. V, p. 174. 

1840. Spirtalis (part.) Eydoux et Souleyet, Description sommaire de plusieurs Ptéropodes 
nouveaux ou imparfaitement connus, Revue Zodlogique, vol. III, p. 235. 

1844. Peracle Forbes, Report on the Mollusca and Radiata of the Algean Sea, and on their 
distribution, considered as bearing on Geology, Rep. Brit. Ass. 1843, p. 186. 


1) Challenger Rep. LXVI, p. 7—11. It must have been a /afsws ca/ami, that the author says -(p. 7): “head distinct”, this 
being indistinct. 

2) Mollusca regionis arcticae Norvegiae, pl. 29, fig. 1, pl. XVI, fig. 17. Notwithstanding Sars denies the existence of 
jaws in Limacina, saying (p. 328): “maxillae nullae”’. 

3) Spolia atlantica, pl. III, fig. 22. 

4) Op. cit. Pl. I, figs. 1—8. 


5) Op:. cit..s. “Pl. 1, tig: 7: 
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1847. Campylonaus Gray, A List of the Genera of recent Mollusca, their synonyms and types, 
Proc. Zool. Soc. Lond., 1847, p. 149. 

1858. Euromus A. and H. Adams, The Genera of recent Mollusca, vol. II, p. 613. 

1876. Limacina (part.) Jeffreys, New and peculiar Mollusca of the family Eulimidae and other 
families of Gastropoda, as well as of the Pteropoda procured in the “Valorous” 
Expedition, Ann. and Mag. Nat. Hist. (4), vol. XIX, p. 337. 


1. Perachs reticulata (d’Orbigny) var. mznor n. v. (PI. I, fig. 4). 


Living animal: 
State 243-4 30/2) 5:,20n 2haltienS) SPEC: 
Description: Shell almost entirely agreeing with the description, given by PELSENEER'). 
Four whorls, rapidly increasing, the last turn very large; reticulation hexagonal, becoming less 
marked towards the aperture, where it entirely disappears. The prolonged rostrum is bent forward. 
Colour: Yellowish-red (spirit-specimen). 
Dimensions: Height 1,25 mm.; max. diameter 1 mm. 
Operculum: Transparent, with six coils, rounded, left-handed. 
Animal: Head on a short proboscis, lips united ventrally; tentacles without sheath, and 
symmetrical. Fins broad, truncated, without tentacular lobe, posterior lobe of the foot broad at the base. 
It is only with hesitation that I can make up my mind to regard the specimens of the 
Siboga-Expedition as a variety of the type. Comparing accurately the description and the 
figures of PELSENEER with the foregoing, there may be found only the following differences: 
I. The chief one is the difference in dimensions. PELSENEER notes: maximum length 4 mm.; 
diameter 2,3 mm. The specimens of D’ORpiGNY*) and those of SouLeyer*) which were 
2 mm. high, have been regarded by PELSENEER as young individuals, though pb’ORsBIGNy 
notes, notwithstanding the small size, four whorls in the spiral, and moreover that the 
reticulation is often not seen towards the aperture. 
Il. The operculum has six coils, not four. It corresponds entirely with Boas’ figure *), if this 
be regarded as seen from the inside. 
Ill. The apex is more obtuse than in PELSENEER’s figure, the first turn being almost in the 
same plane as the second. 
IV. The inner lip of the aperture is very thin. 
Though readily consenting that the differences from the type are very insignificant, | 
do not believe that the Siboga-specimens are quite identical with it. Particular attention must 


be paid to the genus Peraclzs, being the most important among the Thecosomata. 


a. Pexackes vussondes m. sp. (Pl. I, figs 5, 6, II, 13;. 14): 
Living animal: 
StateecAce as On2195l20u25 5 Went) Spec: 
Description: Shell as in Peracls reticulata var. minor, that is to say: apex obtuse, 
1) Challenger Rep. LXV, p. 34, pl. I, figs. 7—8. 
2) Voyage dans l’Amérique méridionale, vol. V, p. 178. 


3) Voyage de la Bonite, vol. II, p. 220. Pl. 13, figs 17—I9. 
4) Spolia atlantica. Pl. HI, fig. 39dis. 
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surface reticulated, while the hexagonal sculpture disappears towards the aperture. But there 
are four and a half whorls, increasing more regularly. The rostrum being broken off, 
I could not make out its form. No umbilicus. 

Colour: Yellowish-red (spirit-specimen). 

Dimensions: Height 1,75 mm.; max. diam. 1,40 mm. 

Operculum: Transparent, rounded, left-handed, six coils. 

Animal: Quite as the above described variety of Peracls reticulata. A strongly 
developed “balancer” on the right side of the mantle makes me think, that the rostrum must 
be long, probably curved in the same direction as in Peraclts reticulata var. minor. 

The characters of the shell differ sufficiently from that of Peracls reticulata to regard 
this form as a distinet species. Indeed, the shell is smaller, having four and a half whorls in 


its spire; moreover these whorls increase gradually. 


3. Peraclts moluccensis nm. sp. (Pl. 1, figs. 7, 8,9, vo): 


Living animal: 


Stats24'35) 122062) S-.uli2Ou2 hy) sels pec. 


Description: Shell transparent, surface without reticulation, but with slightly marked 
rays on the deep suture, especially on the last whorl. Spire extremely short, four and a 
half whorls. The first turns rolled up in the same plane, and entirely covered (shell being 
seen from the aperture) by the very strongly bulging last whorl, which exhibits on the dorsal 
margin of the aperture a tooth, directed towards the apex, and curved in the direction of the 
last whorl; this tooth is supported by a thick rib. Between this rib and the suture the rays are 
especially strong. Rostrum straight, not curved. No umbilicus. 

Colour: None, the animal being seen through the thin shell (spirit-preservation). 

Dimensions: Height 0,80 mm.; max. diam. 1,20 mm. 

Operculum: Glassy, rounded, about four whorls, left-handed. 

Animal: The only information I can give about the animal is, that this species undoubtedly 
belongs to the genus Peraciis, as 1 have noted a short proboscis, the lips, surrounding the 
mouth, uniting ventrally, and two symmetrical tentacles of the same size and without sheath. 

A short time after the single specimen had been figured, the shell was unfortunately 
quite crushed into small fragments, and the animal became so seriously damaged, that I had 
to abstain from further investigation. What I could observe about the animal, has been 
mentioned above. 

Though greatly regretting the accident which prevented me from giving a more complete 
description, I hope the peculiarities of the shell will be sufficient to distinguish this species from 
other forms. 

Peraclis moluccensis has evidently some affinity with Peraclis é¢spinosa (Pelseneer) *) but 


differs from it in being much smaller’), in the very depressed spire, and in the tooth which 


1) Challenger Rep. LXV, p. 36, figs 9—10. 
2) The dimensions of P. dispinosa are: length 7,5 mm., diameter 6 mm. 


- 
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is stronger and not directed outwards. Nor is *Spzrzadis diversa’’ Monterosato ') identical with 
one of the above-named forms. 
The smoothness of the shell shows that the reticulation does not occur always among 


the species of this genus. 


Anatomical Notes. 


The organisation of the genus Peracdis, being known by a single representative (P. 
reticulata) until now, has only been studied by PetseNcer”*). The differences from Lémacina 
are very striking, and these differences connect Perac/’s with the Cymbuliidae. This is a fact of 
great importance and of the utmost value, as regards the phylogenetic affinities among the 
genera of the Thecosomata °). 

I shall restrict myself to my own researches. 

The head is situated on a short proboscis (PI. I, fig. 11), rising from the dorsal margin 
of the fins; the lips unite ventrally, as well as dorsally, and have thickened walls; tentacles 
very small, symmetrical, situated on the same transverse line, and without sheath. — 

Foot: The posterior lobe of the foot is short, with broad base, and scarcely notched 
in the middle of its free margin. The fins are broad, without tentacle-like lobe; at their distal 
extremity they exhibit a shallow sinuosity; the ventral margin of the fins is situated more 
distally than the dorsal one, the inclination of the swimming organs with regard to the body 
therefore differing about 90° from that of Lemaczna. 

Mantle: The pallial gland exhibits transverse bands, and was found to be symmetrical *). 
In the shield, seen from within, I noticed an elongated organ, which is perhaps the heart. On 
the right side of the mantle rises a long “balancer’’, whose insertion is somewhat pyriform. 

(The description of the mantle refers only to Peraclis rtssotdes; other forms I have 
not examined in this respect). 

Digestive Tract: There are two salivary glands, visible by a whitish colour on the 
brown oesophagus. At the entrance of the digestive tract I noticed two lateral jaws, especially 
developed towards the ventral side. Each jaw consists of four transverse series of horny teeth; 
the teeth towards the median and ventral side carry numerous hooks, more obtuse and less 
in number (Peraclis reticulata var. minor, Pl. I, fig. 12). The difference between the ventral 
teeth and the lateral ones is most distinct on the first transverse row and becomes gradually 
less distinct on the following series. Every row is inserted on a strong transverse muscular 
band. To my opinion, the jaws of Peractis differ from those of Lzmacina in being stronger °). 

As to the radula, I have not noticed anything remarkable; it is quite the same asin Lémacina. 

The oesophagus is extremely short. Further information may be found in PELSENEER’s 


work. The extreme smallness of the animals did not permit me to study their organisation at 


1) Nuova revista, etc., Atti Ac. sc. lett. ed arti, vol. V, p- 50. A good description with figures is given by Locarp Exp. 
sc. Travailleur et Talisman, Moll., vol. II, p. 29, pl. I, figs. 4—6. 

2) Challenger Rep. LXVI, p. 11—12. 

3) Ibid., p. 28—37. 

4) PELSENEER (op. cit.) remarks that the pallial gland is asymmetrical in Peraclis reticulata, as in Limacina. 

5) Sars, Mollusca regionis arcticae Norvegiae, Pl. XVI, fig. 170. 


SIBOGA-EXPEDITIE LI. 3 


18 


full account. Neither did I study the generative organs, nor the excretory apparatus. The organ 
on the roof of the pallial cavity, which is probably the heart, has been mentioned already. 

Central nervous system: It differs very strikingly from that of Zzmacina and is 
almost identical, as regards the ganglia, with that of Cyméadia. I can only confirm PELSENEER’s 
discovery, after having studied the nervous system of Peraclis ressoddes (PI. I, fig. 14). The 
pedal and cerebral ganglia are symmetrical, but instead of the asymmetrical visceral mass, 
occurring in Limacina, there are “three ganglia, the two lateral of which are symmetrical and a 
little smaller than the central one’. With these words I agree entirely, only I found scarcely 
any difference in size between the three visceral ganglia. 

Furthermore I have seen (1) a tentacular nerve issuing from the anterior part of the 
cerebral ganglia (B), (2) the nerves to the fins and to the posterior lobe of the foot (A), 
proceeding from the pedal ganglia, (3) a nerve proceeding from the right visceral ganglion (like 
Petsenrer, I could not find one on the left), and (4) two visceral nerves from the median visceral 
ganglion, one of them issuing almost median, the other from the right side of the ganglion (A, 4, 5). 


The buccal ganglia, close to the oesophagus, are connected by a commissure. 


Geographical Distribution. 


Peraclis reticulata, first discovered by p’Orpicny '), who considered it to be a Heteropod, 
and several times found again by other investigators, seems to be very rare, though living over 
a wide area. Living animals were caught in the Pacific Ocean (p’OrBIGNY, SouLEYET, Boas) and 
in the Mediterranean, (PELSENEER, OBERWIMMER), while the occurrence of the species in the Atlantic 
is somewhat doubtful, though the empty shells (without reticulation) have been recorded through 
deep-sea dredgings*), even from the North-Atlantic. The Challenger Expedition found Peracles 
reticulata in the Atlantic only represented by deposit shells. 

Its occurrence in the East-Indian Archipelago was to be expected, as it has been found 
in the Pacific Ocean (though in the eastern part) *) by p’Orpicny, Boas (Chierchia Expedition) 
and Prtseneer (Challenger Expedition). Pelagic animals being generally distributed over wide 
areas, the variability in characters among the individuals of the same species is greater than 
in organisms, strictly localised by their mode of life. An attentive examination of a number of 
individuals from different stations will probably show some variations. 

Peraclis bispinosa*), recorded from the Atlantic by the Challenger Expedition and from 
the Mediterranean *), is only known by its shell. The same is true of “Spzrzalts diversa’’ *) 
Monterosato, found in the Atlantic. 


The two new species in the Siboga-material, Peraclis rissoedes and Peraclts moluccensis, 


1) Voyage dans l’Amérique méridionale, vol. V, p. 174, figs. 32—35, 39- 

2) As to the synonymy, see PELSENEER, Chall. Rep. LXV, p. 32. 

3) SouLEyET (Voyage de la Bonite, vol. Il, p. 221) has not noted a distinct locality ; he says only: “dans l’Océan Pacifique”. 

4) PELSENEER, Chall. Rep., LXV, p. 36, pl. I, figs. 9—10. 

5) OBeRwimmer, in Denkschr. K, Akad. Wiss. Wien, Bd. LXV, p. 589. 

6) Nuova revista etc., in Atti Acad. sc. lett. ed arti, vol. V, p. 50. This species was referred by PELSENEER to Perac/is 
jispinosa (though with some doubt, as the description of DE MONTEROsATO is insufficient). It seems, however, a well defined species 
of Peraclis (though with deep umbilicus!), according to Locarp, Expéditions scient. Travailleur et Talisman, Moll. test., vol. I, 
p- 29, pl. I, figs. 4—6. 
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seem to be rare, each of them being represented by a single specimen only. It is a remarkable 
fact, however, that the five specimens of Peracis were obtained from one single station, 
off Banda (Stat. 243). 

Limacina triacantha') (Fischer) is perhaps a species of Peraclis too. 


Appendix to the Limacinidae. 


To the family Limacinidae some forms have been referred by several naturalists, 
which do not even belong to the Thecosomata. The “species” were based on minute shells, 
which sometimes exhibited a right-handed spire. Most of these ‘new’ forms, however, had 
already disappeared, when PELSENEER began his task of criticizing the species of the ‘Pteropoda”’. 
This author showed®) that species of the genus “Agadina’’ were only larvae of streptoneural 
Gastropods, while at the same time he designated ‘Zzmacina turritelloides’ Boas”), as a 
young 7rzforcs. 

Having found among the spoils of the Siboga several sinistrorsal shells, evidently not 


belonging to “Pteropods”’, I think it to be of some use to discuss them. 


1. “Limacina turritelloides’ Boas. 


1887. Limacina turritelloides Boas, Spolia atlantica, p. 49—50, Pl. III, fig. 35. 
1898. Scnusigera turritellordes Oberwimmer, Denkschr. Kais. Akad. Wien, Bd. LXV, p. 592. 
Living animals: 
Statast4 Sen Om ln Ole 2On4.5 1. Auspec. 
Seis, DID, GS we) Se, wae away 1s © Sore 
It has been with some doubt that Boas’*), who could only study the shell, has regarded 
this form as a Lzémacina. With much authority however, this opinion was rejected by 
PELSENEER*), who also had only empty shells at his disposal. According to him this * Lzmacina 
turritelloides’ was a young 7Tyrzforis, identical with *Sznusigera perversa’’ Craven*). MuNTHE'‘), 
whose paper appeared only a few months before PELSENEER’s work, maintained the species of 
Boas as being a distinct form. 
The study of the animals themselves has shown me, that they are real larvae. I noticed 
a broad foot and a four-lobed velum. The operculum, inserted to the posterior end of the 


foot, has a large nucleus, the coils have a right-handed direction and increase slowly. 


The type on which the genus Agadzna Gould’) has been based, was referred by 
PELSENEER®) to Limacina antarctica, though GouLp’s figure exhibits a right-handed spiral. 


Goutp himself erected the genus ‘ Agadina” for his *Lemacina cucullata’’. 


1) Journ. de Conch., vol. XXX, p. 49. 

2) Challenger Rep., LXV, p. 37—40. 

3) Spolia atlantica, p. 49—50, Pl. Ill, fig. 35. 

4) Op. cit. s. p. 40. 

5) Ann. Soc. Malacol. Belg., vol. XVIII, p. 26. 

6) Pteropoder i Upsala Universitets Zodlogiska Museum, Bihang til K. Svenska Vet. Akad. Handlingar. Bd. 13, afd. IV, n® 2. 
7) U. S. Exploring Expedition under the command of WILKEs, 1852. Vol. XII, p. 486, Pl. LI, figs 6ora, d. 

8) Challenger Report, LXV, p. 37. 
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After 15 years A. Apams’) described as two new species of Agadzna, two forms, the 
shells of which are, however, really sinistral. 

The Challenger-material has given occasion to PELSENEER to show, that these “species’’ 
of Apams (and still another Agadina-form found by the Challenger) were only Gastropod larvae. 


The Siboga has also collected some ‘species’ of Agadzna. 


1. “ Agadina”’ stimpsont A. Adams. 


1867. Agadina stimpsoni A. Adams, Description of new species of Shells from Japan, Proc. 
Zool. Soc. London, 1867, p. 309, pl. XIX, fig. 23. 


Living animals: 


Sik, Biss Wg Buss Shy. 1x0) Wo) Je I spec. 
Stateomsen (6-30 (S:,.et2T 55 i. 2 spec. 
Stat. 225. Near the Lucipara Islands. 1 spec. 
Stats 2435) 4>30)-2)5.,) 120.215) i. 2 spec. 
Stat-.245e a> TORStS yn sOr Secu ky I spec. 
Stat. 282) §8°2cc2s:, 1272 18-4ub. I spec. 
Stat. 304. Lomblen Island. I spec. 


The bell-shaped margins of the shell are slightly brown-coloured. I stated, as PELSENEER 
has done too, that this Agadzua-form is only a larva, as I found a four-lobed velum on the 
head, and a broad foot, which carries the operculum. 


: 


2. “Agadina’ n. sp. (Pelseneer). 


1888. Agadina n. sp. Pelseneer, Pteropoda Thecosomata. Challenger Rep. LXV, p. 39, 
pl. I, figs. 15—16. 


Stat) 1572 0 32/.9 54 130-140. Hs, 1 spec: 
Stato 21359554659.) L200 10,2) Malspec: 
Stat. 225. Near Lucipara Islands. 1 spec. 


I myself did not study the animal, but according to PELSENEER, it carries on its head 


a four-lobed velum and is doubtless a Gastropod-larva. 


Another Agadzza-form may be mentioned here. 

3. *Agadima’ n. sp.(Pl 1 fis. 15). 

Stats.2152) 90230) S:,e02nws Gala mSpec: 

The shell is left-handed, entirely transparent, with somewhat thickened margins; suture 
well marked, deep; three whorls, spire somewhat projecting beyond the last whorl. Deep 
umbilicus, as in * Agadina’ stimpsonz, but without rays. 

Operculum, quite as in * Agadina” stimpsonz: left-handed, many turns slowly increasing. 


Animal with a four-lobed velum on its head. 


Dimensions: Height 0,75 mm.; max. diam, 1 mm. 


1) Proc. Zool. Soc. London 1867, p. 309. 
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The shells of these larval forms are minute, left-handed, sometimes transparent; so 
there is some resemblance with the shells of Limacinidae, but the thickened margins of 
“Agadina’ form the difference. Besides, the operculum in “ Agadina’ is horny and not thin 
and glassy as in the Limacinidae; it has a large nucleus, left-handed, and is attached 
more strongly to the foot by means of a knob. Another difference from the Limacinidae 
is the fact that the operculum, very distinctly concave at the outside, is circular and not 


more or less semilunar. 


H. Stmrorn') made already known several larvae with a left-handed shell, about which 
it is very difficult to decide to what genus they must be referred. Perhaps they belong to 
marine streptoneural Gastropods with a right-handed spire, but the initial portion of which is 
coiled to the left, as it has been suspected by PELSENEER *). The operculum is left-handed, and 


besides, the beginning of its spiral is turned to the columella, as occurs in ultra-dextral forms. 


Family II. Cavorinipae. 


1841. Hyalidae (part.) dOrbigny, in: Histoire physique, politique et naturelle de Vile de Cuba, 
par Ramon de la Sagra, Moliusques, vol. I, p. 70. 

1842. Cavolinidae d’Orbigny, Paléontologie frangaise, Terrains cretacés. vol. II, p. 4. 

1842. Cleodoridae Gray, Synopsis of the contents of the British Museum, p. 92. 

1854. Hyalaeacea Troschel, Beitrage z. Kenntn. der Pteropoden. Arch. f. Naturgesch., Jahrg. 
XX, p. 196. 

1856. Hyalecdae (part.) Woodward, Manuel of the Mollusca (204 Edit. p. 348). 

1869. Clidae Jeffreys, British Conchology, vol. V, p. 118. 

1875. Orthoconques Fol, Sur le développement des Ptéropodes, Arch. d. Zool. exp., sér. 1, 
vol, DV; pi 177. 

1885. Hyalaeidae Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi og Systematik samt til 
Kundskaben om deres geografiske Udbredelse, Vidensk. Selsk. Skr., 6. Raekke, IV, 1.p.51. 

1888. Cavolinizdae Pelseneer, Challenger Rep. LXV, p. 41. 

incl. Cuviertdae Gray, 1842 = Tripteridae Gray, 1850. 


This family formerly included many more genera, than really belong to it. D’OrgiGNy 
(see the list above) classed all the Thecosomata, with which he was acquainted, among his 
Hyalidae (also Cyméulia and Limacina) and Soutryer”) referred to his ‘famille des Hyales”’ 
also Limacina and ‘Sfirzalis’, while Woopwarp (see above) included in his family: Fzszdza 
Rang (= Halopsyche Bronn), Cyméulia and Tiedemannia Delle Chiaje (== Gleda Forskil). 

Boas and PELsENEER, however, have defined more strictly the limits of the Cavoliniidae. 
The forms, composing this family, are characterised by their external, calcareous, bilaterally- 


symmetrical shell*), which is not coiled, but in some cases straight, in others provided with a 


1) Die Gastropoden der Plankton-Expedition 1895. 

2) Challenger Rep. LXV, p. 40. 

3) Histoire naturelle des Mollusques Ptéropodes, p. 32. 

4) Some asymmetry in the shell is found in Clio (Styliola) subula, in “Cleodora” Schéelei Munthe (Pteropoder i Upsala 
Universitets zoologiska Museum, Bihang till K. Svenska Vet. Akad. Handlingar, Bd. 13, afd. IV, n® 2, p. 18—19, fig. 15), and in 
“Pleuropus hargeri” Vervill (Catalogue of Marine Mollusca added to the fauna of the New England region, during the past ten years, 


Transactions Connectic. Acad. vol. V, prt. 2, 1882, p. 555). 
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dorsally curved apex. An embryonic shell (For) is often distinguished from the rest. The animal 
has a ventral pallial cavity and a dorsal columellar muscle. The flexure of the intestine is 
ventral. The anus situated on the left side; in the central nervous system the left portion 
of the visceral mass is more developed than the right. 

The affinity of the Cavoliniidae with the Limacinidae has been discussed before. 

Three distinct genera can only be admitted among the various species, though formerly 
a great number of generic titles has been used ’). 

These genera are: Clio, Cuvierina and Cavolinia. 

The genus C/o includes four subgenera: 

Creseis, Hyalocylix, Styliola, Clio (s. str.). 

Cuvierina was regarded by Gray *) as a genus, representing a separate family; however, 
it clearly belongs to the Cavoliniidae. 

Cavolinia consists of two subgenera: 

f Diacria, Cavolinia (s. str.). 

According to PrLsENEER, fourteen species of C/o may be distinguished. However, I cannot 
regard Clio conica as a distinct form, as I shall explain further on. Muntne has described a 
new species of Clio (see note 1), so that the number of species is fourteen. Six of them were 
obtained by the Siboga. I cannot discuss the specific distinctness of the species which form the 
subgenus Clio (s. str.), as 1 could only observe two species. 

As to the genus Cwzderina it includes only a single species. This species was represented 
in the Siboga-material by a few empty shells only. 

The eight species of Cavodénda are all included in the Siboga-collection. 


New forms have not been found. 


Clio Linné. 


1756. Clio Browne, The civil and natural History of Jamaica, p. 386. 

1767. Clio Linné, Systema naturae, ed. 12, vol. I, prt. 2, p. 1094. 

1810. Cleodora Péron and Lesueur, Histoire de la famille des Mollusques Ptéropodes, Ann. 

Mus. Hist. Nat. Paris, vol. XV, p. 66. 

5. Styliola Lesueur, in: DE BLAINVILLE, Manuel de Malacologie, p. 655. 

28. Creseis Rang, Notice sur quelques Mollusques nouveaux appartenant au genre Cleodora, 
et établissement et monographie du sous-genre Cyeseis, Ann. d. Sc. Nat. sér. 1, 
vol. XIII, p. 302. 

1837. Balantium Benson, Notice on Balantium, a Genus of the Pteropodous Mollusca, Journ. 

Asiat. Soc. Bengal, vol. VI, p. 151. 
1875. Hyalocylix Fol, Sur le développement des Ptéropodes, Arch, d. Zool. Exp., vol. IV, p. 177. 


Subgenus Cyesezs Rang (s. str.). 


ie) 
bo 
oo 


Creseis (part.) Rang, Notice sur quelques Mollusques nouveaux, ete., Ann. d. Sc. Nat. 
Ser. 1, vol: XII; sp: 302: 
1828. Stylzola (part.) Auctorum. 


1) As to the different generic names, see PELSENEER, Chall. Rep. LXV, p. 41. 
2) Catalogue of the Mollusca in the collection of the British Museum. Prt. II], Pteropoda, p. 


iS) 
uw 


We 


Clio (Cresets) virgula (Rang.) 


1828. Creseis virgula, clava Rang, Notice, etc. Ann. d. Sc. Nat. sér. 1, vol. XIII, p. 316—317, 
1829. Cresets conica, unguis, cornucopiae, caligula Eschscholtz, Zool. Atl., Heft HI, p. 17—18, 
1830 
1836 
1850 
1850 
1852 
1852 
1869 
1872 


1873 
1879 


1888 
1888 


PIE OSVIL, figs 255: 


pl. XV, figs. 3—6. 


. Creseis striata Delle Chiaje, Memorie sulla storia e notomia degli animali senza vertebre, 


pl. LXXXII, fig, 12. 


. Hyalaea corniformis dOrbigny, Voyage dans Amérique méridionale, vol. V, p. 120, 


pl. VIII, figs. 20—23. 


. Styliola virgula Gray, Catalogue of the Mollusca in the collection of the British Museum, 


prt. II, Pteropoda, p. 17. 


. Styliola corniformis Gray, Ibid., p. 18. 

. Cleodora virgula Souleyet, Voyage de la Bonite, Zool., vol. I, p. 196, pl. VIII, figs. 18 —25. 

. Cleodora munda, placida, falcata Gould, The Mollusca and Shells of the U.S. Exploring 
Expedition under the command of WILKES, p. 489—490, Pl. LI, figs. 6074, 4, 


606.a, 608 a. 


. Creseis conica A. Costa, Pteropodi del golfo di Napoli, Rendiconto d. reale Accad. d. 


Sci. Napoli, p. 58. 


. Styliola vitrea Verrill, Recent Additions to the Molluscan fauna of New England and 
the adjacent waters, etc. Amer. Journ. Sci. and Arts, vol. WWM, jo Beh, jal WE sats He 

. Creseis conoidea A. Costa, Pteropodi della Fauna del Regno di Napoli, p. 17, pl. IV, fig. 6. 

. Cleodora flexa Pfeffer, Bericht tiber die von S. M. ScuirF “Gazelle” und Dr. JAGOR 
gesammelten Pteropoden, Monatsber. d. k. pr. Ak. d. Wiss. Berlin, p. 241, figs. 15—16. 

. Clio (Creseis) virgula Pelseneer, Chall. Rep. LXV, p. 48. 

. Clio (Creseis) conica Pelseneer, Ibid., p. 50, pl. II, figs. 1—2. 


Living animals: 


Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat: 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stats 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stats 
State 
Stat: 
Stats 
Stat. 
Stat. 
Stat: 


Demy Sova Sen Use &S. 5b. 3 spec 
Sie Clee) Shy WO Boy 2 2 spec. 
BG-8 7e3o) (SIA. 3t |B: 6 spec. 
Gia AO Bi ik Sky Wil xs) 18. 4 spec. 
96. Pearl-bank, Sulu Archipelago. 12 spec. 
98—g9. 6°9' N., 120° 21' E. ==) 20) Spec: 
106. Kapul Island, Sulu Archipelago. + 70 spec. 
109. Pulu Tongkil, Sulu Archipelago. 10 spec. 
HO; ghey ING, ABs fo) — 1Dp 6 spec. 
ie, BO ai” IN an oF De BUSPEC: 
Thi 7peel aUbINe Ess 5 37° OES. 18 spec. 
121. Menado. I spec. 
20ers 27 awN eG 25.70. 10 spec. 
nO, 5° @} ING, WAG Ase se Ee ZOnSpeG: 
136. Ternate. =— 25 spec. 

138. Kajoa Island. == 20) Spec: 
MiB, WO “ues Sy, Way Re dold, Tespec: 
144. Damar Island. ==)20) Spec. 
TAGH POms Ole Sy) 1280 32.7. 2 spec. 
ils, Cr 17/16) Sy, Ate silat le Gespec. 
149. Gebe Island. 5 spec. 
HSE Co PODS Weel Bess IDs 2 spec 
165. Daram Island. -E 50 spec. 
169. Atjatuning. 8 spec. 
172. Between Gisser and Ceram-Laut. 5 spec. 
174. Waru Bay (Ceram). 4 spec. 


Stat. 17.7%) 2°30) (S51 202 0emee 8 spec. 
Stat. 184. Kampong Kelang. 2 spec. 
Stat. 185. Manipa Strait. 8 spec. 
Stat. 193. Sanana Bay, Sula Besi. AASOEC- 
Stat. I94—197. 1°53 S., 127° E. 8 spec. 
Stats) 20355 3s 32 cppos edie abel. 6 spec. 
Stat. 205. Lohio Bay, Buton Strait. IO spec. 
State: 21O8Ga 20 S-eloie low et. 2 spec. 
Stat. 215". North-point of Kabia Island. I5 spec. 
Stat. 220. Pasir Pandjang, Binongka. 20 spec. 
Statqe22e SiGeAAeS-l2Or 27.3 hs). 17 spec. 
Seti, Dail, Gavi Say nay es ae 5 spec. 
Stat. 225. Near the Lucipara Islands. 2Spec: 
Sift, 270s G22) ah Sy Bie Moles lie 27spec. 
Stat. 315. Sailus Besar, Paternoster Islands. 16 spec. 


From this long list of stations it results that this species is most abundant in the East- 


Indian Archipelago. Together with the following species, it is certainly by far the most common 


form in this region. 


The numerous variations in form, according to which many different titles have been 


used, will be discussed further on. 


2. Clio (Cresets) acicula (Rang). 


28. Creseis acicula Rang, Notice sur quelques Mollusques nouveaux, etc. Ann. d. Sc. Nat. 


Se diy OIE OMNES foe eyney Golly MONI inver, (oy 


1829. Creseis acus Eschscholtz, Zool. Atl. Heft III, p. 17, Pl. XV, fig. 2. 
1836. Hyalaea aciculata d’Orbigny, Voyage dans Amérique meéridionale, vol. V, p. 123, 


pl. VIII, figs. 29—31. 


. Styliola recta Gray, Catalogue of the Mollusca in the collection of the British Museum, 


prt. II, Pteropoda, p. 
2. Cleodora acicula Souleyet, Voyage de la Bonite, Zool., vol. II, p. 194, pl. VIII, figs. 1o—17. 
88. Clo (Creseis) acicula Pelseneer, Chall. Rep. LXV, p. 51. 


18. 


Living animals: 


SHeteS Its, WAS Shy NUISh Cols dds t= 130) SPEC. 
Sie Os GPA Sy gas IB TaSPeC: 
Stats 35606, 0.380: DlO-5o— I. =t= 7/5) spec: 
Stat. 37. Sailus Ketjil, Paternoster Islands. == 40) Spec. 
Stat. 47°. Batu Putih, entrance Bay of Bima. I spec. 
Stat. 50. Bay of Badjo, West-coast of Flores. Se Alt Colac 
Stat. 66. Between Bahuluwang and Tambolungan. 45 spec. 
Stat. 71. Makassar. ie Sores 
Stat. 89. Pulu Kaniungan Ketjil. 12 spec. 
Stat. 96. Pearl-bank, Sulu Archipelago. Tele Spec: 
Stats 00% 65 725 .N., 120;'26) SEs 18 spec. 
Stat. 104. Sulu-harbour, Sulu Island. 13) 30) Spec: 
Stat. 106. Kapul-island, Sulu Archipelago. 20 spec. 
Stat. 109. Pulu Tongkil, Sulu Archipelago. 15 spec. 
Sta tielOvmaic Am Nails 2c Oem 5 spec. 
Statqai2sa3- eles NE di22°. Vole. 7 spec. 
Stat. 117%. STG) Ne 23 37 12 spec. 
Stat. Li8.. Toso Neetede2oeee I Spec: 


Stat. 
Stat: 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stats 
Stat. 
Stat. 
Stat. 
Stat. 
State 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
State 
Stats 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
State 


A great number of specimens were caught; this species is perhaps more abundant than 


2) 


2, eels INE AL” ye ley 
125. Sawan, Siau Island. 
M2sade 27 Ne T2eheeie by. 
WoO:5° OF Ni Tene 26rc E. 
136. Ternate. 

138. Kajoa Island. 

PAUL OL4y OF) 1270 20) onus 
Tees 4.5) Se ile eOnbe 
TAGHNOsZO0) S.g2o ua ceauire 
Ws OANA) Sey UAC? Al is NS, 
149. Fau, West-coast of Gebe Island. 
TSO 32 -O) Sees Our lAg Op 
165. Daram Island. 


169. Atjatuning, West coast of New-Guinea. 


172. Between Gisser and Ceram-Laut. 
174. Waru Bay, North coast of Ceram. 
17 7™., 2230 eS yeieo. 25: i. 

He Bo AO! Shy Way OAD. 

Nhe 2a I S\5 WAerley “Dp 

193. Sanana Bay, East coast of Sula Besi. 
164197, vical 1S) T2700 B. 

AO. Bie as Si, ACA” Uipielsled 

205. Lohio Bay, Buton Strait. 

ZTOPMmo 2 OM MSs, T2 To oie Er. 

213. Saleyer. 

215". North-point of Kabia Island. 

Die, (8° MOL Shy Ue aig7e |e 


220. Pasir Pandjang, West coast of Binongka. 


Dore Te? Ablow? Syy Wao 7) oe} ID 
DA Aye ei Sem ofl Be 


225. Near the Lucipara Islands. 

Milas UO AS Sh, Wao Ay © 18. 

Ale AE THs (Sky TIO Willa) 1a 

252. West-side of Faam Island. 

ZO OwAy a5) See D20nA Oli 

ZIV, MSP DS, Shy ai7A7S Tse Malek 

315. Sailus Besar, Paternoster Islands. 


the foregoing one. 


Cresets virgula and Cresezs acicula exhibit many variations, and a large number of 
distinct “species” has been distinguished, as may be seen from the list of synonyms. SouLrver, 
however, already affirmed *) that the difference between v2rgw/a and acécula consisted only in 
the curvature of the shell, and Boas”), after examining a great number of both species from 
the Indian and Pacific Ocean, was of opinion that the forms v7zrguda and acécula were only a 
single species. The dorsally curved shell of wz~guda passes so gradually into the straight shell of 


acicula, that it is almost impossible to say, where the limits are between the two species (See 


in his work, pl. 


6, fig. 94). 


1) Voyage de la Bonite, Zodlogie, vol. II, p. 196. 


2) Spolia atlantica p. 61. 
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spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
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PELSENEER') regarded conéca as a transitional form between wrgula and acicula. The 


differences among his three species are mentioned here summarily: 


I. Shell. A. Initial portion of a dark brown colour. 
a. Shell itself with very marked dorsal curve; transverse 
diameter rapidly increasing . . . . . . . . . . Cho virgula. 
é. Shell slightly curved; the transverse diameter increases 
gently and uniformly. - ..: =. + ~, = (ye ies @CZovconcca, 
B. Posterior extremity whitish. 
Shell long, slender, straight . . . . . - - .- - - - Cho actcula. 
Il. Animal. A. Oesophagus very long; for that reason stomach and _ liver 
Situated much behind. . ..9. . 7.) « «= [5° sume, ese enunENNO@UCONcizZacoqe/an 
B. Oesophagus short. 
a. Liver distinct... 3° 2.2 Ss & &, € 7 “RR eee? Omcy cae. 


&. Liver: much reduced. . . .: . .. . :. = . . Gho acicula. 


I. As to the shell, I have seen a very great number of forms, and I agree with Boas, that 
the limits between wrguw/a and acicuda are scarcely visible. The forms cornzformis, virgula, 
conica, clava, acicula merge into one another. Besides, many specimens of acecuda have a 
brown-coloured embryonic shell. 

II. I did not find the oesophagus in conzca and in aczcula short, neither can I attach any 
great importance to the liver, which is present, even in the very long aczcula-specimens. | 


think that the anatomical differences vary gradually with the curvature of the shell. 


The difference between cava and acicula, though slight, is somewhat greater than 
between the other forms. Though c/ava was referred by SouLeyver, by Boas and by PELSENEER 
to acicula, | believe it belongs to vierguda. 

Therefore I have referred all the forms with a curved shell (cornzformzs, virgula, conica) 
to the species vrgula. Also the very short straight form clava. 

On the other hand I have referred the specimens with very long, slender, straight shells to 
the species acicula. Styliola vitrea was referred by Boas to Cresezs virgula, by PELSENEER to Cresets 
conica. The figure of VeRRiti shows the fins rounded, but this is most probably a mistake. 

The extremity of the shell in az-ga/a and aczcula shows two very slight constrictions, 
the anterior of which, tolerably distinct in the first species, gradually disappears in acecala 


(See Boas, Spol. atl. figs. 40 


33). 
Subgenus A/yalocyhix Fol. 


1828. Creseis (part.) Rang, Notice sur quelques Mollusques nouveaux etc., Ann. d. Sc. Nat., 
ser 1, 9vol. UI eps O2! 

1875. Hyalocylix Fol, Sur le développement des Ptéropodes, Arch. d. Zool. Exp., ser. 1, 
VOly IV sp emlpyi. 

1875. Styliola (part.) Auctorum. 

1875. Cleodora (part.) Auctorum. 


1) Chall. Rep. LXV, p. 50. 


to 
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3. Clio (Hyalocylix) striata (Rang). 


1828. 


1829. 
1830. 


1836. 
1850. 


1852. 
1854. 


1888. 


Creseis striata Rang, Notice sur quelques Mollusques etc., Ann. d. Sc. Nat., sér. 1, 
vol. XII, p. 315, pl. XVII, fig. 3. 

Creseis compressa Eschscholtz, Zool. Atl., Heft III, p. 17, pl. XV, fig. 7. 

Creseis zonata Delle Chiaje, Memorie sulla storia e notomia degli animali senza vertebre, 
pl. LXXXII, fig. 9. 

Hyalaea striata d’Orbigny, Voyage dans |’Amérique méridionale, vol. V, p. 122, 
pl. VIII, figs. 23—25. 

Styliola striata Gray, Catalogue of the Mollusca in the Collection of the British Museum, 
jotts WML; jek tse 

Cleodora striata Souleyet, Voyage de la Bonite, vol. II, p. 191, pl. VIII, figs. 1—4. 

Creseis phaeostoma, monotis Troschel, Beitrage zur Kenntniss der Pteropoden, Arch. f. 
Naturg., 20" Jahrg. p. 206—208, pl. VIII, figs. 5—9. 


Clio (Hyalocylix) striata Pelseneer, Chall. Rep. LXV, p. 54, pl. II, fig. 3. 


Living animals: 


Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
State 
State 
Stat. 
Stat: 
Stat. 
State 
Stats 
State 
Stat. 
Stat. 
Stat: 
Stat. 
Stat. 
Stat. 


Stats 


Stat. 
Stat: 


le 9 Beg Sey US? ies 1s it Golo 

De GIP (Shy Mao NBs 6 spec. 
89. Pulu Kaniungan Ketjil. 2 spec. 
96. Pearl-bank, Sulu Archipelago. 3 spec. 
WO, Ale ey VIN|Gs aia Koy 1S; Bispec: 
Tu Ooubens Sem Nese 281-21 2 spec. 
MOGs A 27) NE abe 25 ea Ee I spec. 
TON eho Ole Ne D2he265 ke 2 spec. 
136. Ternate. 28 spec. 
138. East coast of Kajoa Island. 2 spec. 
HAIG #1 Oigiiasey Aye ave as ZESpeG: 
TAQ alice Ang Se) 27-52) ON. DQ Sole 
144. Damar Island. I spec. 
Wi, Cr Ao Sh, wae oe I spec. 
165. Daram Island. 318 spec. 
168. North of Sabuda Island. 14 spec. 
169. Atjatuning, West coast of New-Guinea. 30 spec. 
174. Waru Bay, North coast of Ceram. It Se 
1 as Oh Sa l2On ZO) ee IO spec. 
ig, Bol Sey A ee} le Q spec. 
DIV OA So, WAS Gy 9 2 spec. 
205. Lohio Bay, Buton Strait. 5 spec. 
DARA 2 OR2nO el 2Ou25. Es. I spec. 
2708. On AT Se 12524055 Ee 2 spec. 
304. Lomblen Island. I spec. 


This species, though occurring in the whole East Indian Archipelago, was very abundant 


at some stations. 


Among the specimens of stat. 169, one exhibited a peculiarity, which has been figured 


on Pl. II. fig. 16. The shell was somewhat constricted near the end, bluntly pointed, and not 


curved at all. Transverse ridges were scarcely visible on the posterior half of the shell. At the 


end, I remarked three or four longitudinal, irregular ridges. As to the animal, the fins, the 


posterior lobe of the foot and the two tentacles as well as the pallial gland did not show any 


difference from these organs in a normal /7yadocylzx; | believe, therefore, it is only an anomaly. 


28 


The embryonic shell of this species is caducous; it has been figured, however, by For ') 


and by PriseNrer’). Like the latter I have seen it on an adult specimen, but as may be seen: 


from the figure (PI. I, fig. 17), I remarked two constrictions behind the partition, which 


separates the embryonic portion from the rest of the shell. 


Troscuet (see thelist of synonyms) has described and figured two “species”, which to 


my opinion must be referred to C@o strata. Both these forms are young stages. TROSCHEL 


noted in “CyeseZs phaeostoma’ the anus on the right side, but from his description it may be 


inferred, that he has mistaken the genital duct (if this really exists already in such young 


forms) for an intestine. 


1825. 


Subgenus S¢y/zola Lesueur. 


Styliola Lesueur, in: DE BLAINVILLE, Manuel de Malacologie, p. 655. 


4. Clio (Styliola) subula (Qoy and Gaimard). 


1850. 


1852. 
1852. 
1888. 
1889. 


. Styliola recta Lesueur, in: DE BLAINVILLE, Manuel de Malacologie, p. 655 (name only). 
. Cleodora subula Qoy et Gaimard, Observations Zoologiques faites a bord de l’Astrolabe, 


ete, Ann. d. Sc: Nat, sér 15 volo xX, pasa) plaaVIll Dy hess 3: 


. Creseis spinifera Rang, Notice sur quelques Mollusques nouveaux, etc., Ann. d. Sc. 


Nat., ser. 1, vol. XID, p. arse pl Vilitic. a. 


. Creseis subula Rang, Ibid., pl. XVIII, fig. 1. 
. Hyalaea subula @Orbigny, Voyage dans l’Amérique meéridionale, vol. V, p. r1g, 


pl. VIII, figs. 15—109. 
Siyliola subula Gray, Catalogue of the Mollusca in the collection of the British Museum, 
prey Libteropoda,y ps a7. 
Cleodora subulata Souleyet, Voyage de la Bonite, Zoologie, vol. II, p. 192, pl. VIII, figs. 5—9. 
Styliola subulata Fischer, Manuel de Conchyliologie, p. 437. 
Clio (Styliola) subula Pelseneer, Chall. Rep. LXV, p. 57. 
Cleodora (Styliola) subulata Dall, in Bull. U. S. Nat. Mus., vol. XXXVII, p. 80. 


Living animals: 


Stat. 
Stat. 
Stat. 
Stat. 
Stat. 


TO. 4. s4N. 22> (OME mioespecs 
[20s Ag2 70 Ne 2s cea ee Spec: 
TAS: 1Oul7 0) S..) L20 ride ss ES Pec: 
7, BO Xo) Sy iO SIE B sYeC- 
ies. 3:20 | Si, 127922! o Es a spec: 


Cho suéula has been recorded by the Siboga Expedition only from the Celebes Sea and 


the Ceram Sea. It does not seem to be very abundant. 


Subgenus C@o Linné. 


1767. Clo Linné, Systema Naturae, 12th ed., p. 1094. 
1810. Cleodora Péron et Lesueur, Histoire de la Famille des Mollusques Ptéropodes, Ann. 
Mus. Hist. Nat. Paris, vol. XV, p. 66. 
1829. Balantium Anonymous, Journ. Roy. Inst., vol. XV, p. 220. 
1) Sur le développement des Ptéropodes, Arch. d. Zodl. Exp., sér. 1, vol. IV. 


2) Challenger 


Rep. "LXV, p: 55, pl. Il; fig..3: 


*5. Cho balantium (Rang). 


1829. 


1834. 
1836. 


1837. 


1852. 
1888. 
1880. 


Balantium recurvum Anonymous, Journ. Roy. Inst., vol. XV, p. 220, pl. VU, fig. 107. 

Cleodora balantiun Rang, Magasin de Zool. 1834, pl. XLIV. 

Hyalaea balantium dOrbigny, Voyage dans l’Amérique méridionale, vol. V, p. 116, 
pl. VII, figs. 1—4. 

Balantium bicarinatum Benson, Notice on Salantium, a Genus of the Pteropodous 
Mollusca, Journ. Asiat. Soc. Bengal, vol. VI, p. 151. 

Cleodora inflata Souleyet, Voyage de la Bonite, vol. II, p. 188, pl. VII, figs. 17—19. 

Clio balantitum Pelseneer, Chall. Rep. LXV, p. 61. 

Cleodora recurva Dall, in: Bullet. U. S. Nat. Mus., n° 37, p. 82. 


A young specimen was found by the Challenger, north of New-Guinea (2°56’ N., 134°11’E.) 


I have not found this species among the spoils of the Siboga. 


6. Clo pyramidata Linné (zon Rang). 


1767. 
1813. 


1825. 
1836. 


1852. 
1852. 


1853. 


1877. 
1880. 


Clio pyramidata Linné, Systema Naturae, 12th Ed., p. 1094. 

Hyalaea lanceolata Lesueur, Mémoire sur quelques especes d’animaux mollusques et 
radiaires recueillis dans la Méditerranée prés de Nice, Nouv. Bullet. d. Science par 
la Soc. Philom de Paris, vol. III, p. 284, pl. V, fig. 3. 

Cleodora browni de Blainville, Dict. d. Sc. Nat. pl. 59, fig. 1. 

Hyalaea pyramidata d’Orbigny, Voyage dans Amérique méridionale, vol. V, p. 113, 
jo, WIM, SES, SKS 

Cleodora lanceolata Souleyet, Voyage de la Bonite, vol. II, p. 179, pl. VI, figs. 17—25. 

Cleodora exacuta Gould, The Mollusca and Shells of the U. S. Exploring Expedition 
u. the comm. of WILKES, vol. XII, p. 488, pl. LI, fig. 605. 

Cleodora lamartinieri d’Orbigny, Histoire physique, politique et naturelle de Vile de 
Cuba, par Ramon de la Sagra, Mollusques, vol. II, p. 83. 

Cleodora labiata Sowerby, in Reeve, Conchologia iconica, vol. XX, Pteropoda, fig. 26. 

Cleodora martensiz Pfeffer, Die Pteropoden des Hamburger Museums, Abhandl. d. 
Naturw. Ver. Hamb., Bd. VII, p. 95, pl. VII, fig. 16. 


Living animals: 


Stat. 
Stat. 
Stat. 
Stat. 
State 
Stat. 
Stat. 
Stat. 
Stat. 
Stat: 
Stat. 
Stat. 
Stat: 
Stat. 
Stat. 


B25 wo ALS, Wie)? Hee77 las 5 spec. 
ROMOn 22070950029 UOl.5) kis I spec. 
SE OP VIOING, WG Sieh Ide 8 spec. 
1O2SuOoe aeNesml 202 4Age a lire I spec. 
TAG Opt er S-. 2 7 cee Le Specs 
TANIA io MOPARS: 1272215 3h. I spec. 
iii ae 30 piss 129.20 EK. Tespec. 
17Ge 2° AO. (S128 37-5).E.. I spec. 
isi. say S.5 iy eeisey le. 2 spec. 
2K, 2 BO OPER Se Tia iG Nae 2 spec. 
iS AOR 7a Se l2Or Abia5 ks. 7aSpec: 
DD, Gris Sey SIO se) 1a I spec. 
225. Near the Lucipara Islands. 5 spec. 
ZAC WN Aes 01.2050 2On 250 ak 2 spec. 
fd, (ios, Se, wae Movs 18¢ I spec. 


This species, almost cosmopolitan, was also found at many stations. It is by far the 


most common form among the species of Clo (s. str.). 
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Boas distinguished ') three variations, axgusta, data and convexa. The first of these forms 
has been figured by p’Orpicny”) under the name of “var. 4B”, while Zaéa was indicated by 
this author as “var. A”’ 

According to Boas, axgusta occurs in the North Atlantic (60°—4o° N.B.) and in the 
east part of the Pacific, while Zaéa is found in the Atlantic (40° N.B.—30°S.B.), Mediterranean, 
Indian Ocean, China Sea and in the west part of the Pacific. I cannot, however, attach any 
importance to this geographical distribution, as in the Siboga-material the two forms angusta 
and /a/a occurred together (angusta: stat. 59, 102, 139, 177%, 185, 203, 211, 276; lata: stat. 52, 
Soe 1 Ad 7 One oie me eo)) 

The variety coxvexa (southern part of the Indian Ocean and South-Atlantic, according 
to Boas) exhibits such a slight difference from /afa, that to my opinion it must be referred to 
this form (cf. the series of figures, given by Boas, |. c.). The only difference which holds good, 


is the smaller size of convexa. The Siboga Expedition has not found it. 


7. Cho cuspidata (Bosc). 


1802. Hyalaea cuspidata Bosc, Histoire naturelle des Coquilles, vol. H, p. 238 (241*), pl. IX, 
figs. 5—7. 

1820. Hyalaea tricuspidata Bowdich, Elements of Conchology, pl. VI, fig. 1. 

1830. Cleodora lessonii Rang, MS., in: LESSON, Voyage autour du Monde de la Coquille, 
Vole (ls spurte tne peed Zan pl SG leis mee 

1833. Cleodora cuspidata Qoy et Gaimard, Voyage de l’Astrolabe, Zoologie, vol. I, p. 384, 
pl. XXVII, figs. 1—>s. 

1852. ? Cleodora quadrispinosa *) Rang, Histoire naturelle des Mollusques Ptéropodes. pl. V, fig. 6. 

1888. Clio cuspidata Pelseneer, Chall. Rep., LXV, p. 66. 


Empty shells: 

State Ose 5¢.43)-5 Nis WLOr4On Li. Tespec: 
States DIS Se Ne ei 2Ae2oc2 Me amespec: 
Stats 200s) 57407 Sl zZOudih5 hn 2eSpec: 


This species, found abundantly by Lesson (see the note) on the West coast of Australia, 
has been recorded by the Siboga Expedition from a few stations only. It was moreover only 
represented by empty shells. 

The figure given by Woopwarp') does not represent, as this author says, “CZeodora” 


pyramidata, but Clo cuspidata. 


Anatomical Remarks. 


The anatomy of the genus C/o has been studied several times, and after the publications 


1) Spolia atlantica, p. 70—73, pl. 6, figs. 96—97. 

2) Voyage dans l’Amérique méridionale, vol. V, pl. VII, figs. 25—32. 

3) This species, already referred to by Lesson (Voyage de la Coquille, vol. II, prt. 1, p. 248), is probably the same as C/io 
cuspidata, though this suggestion cannot be made with absolute confidence. According to Lrsson, the shell “présente quatre angles et 
par conséquent quatre faces, qui distants 4 leur base et trés ouverts, finissent en une point aigué ct un peu contournée”, while the fins 
of the animal are “soudés en avant par un petit lobule arrondi”. 

4) A Manual of the Mollusca, pl. XIV, fig. 33 (24 Ed.). 
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of P. J. vAN BENEDEN’), SOULEYET”), GEGENBAUR®*), Boas‘) and PELSENEER®), it seems to me of no 
use to discuss the anatomy fully, as the various researches, which complete each other, have 
‘been already sufficiently treated by PELSENEER, who at the same time demonstrated the 
phylogenetic affinities of the subgenera. 

Cresets shows much resemblance with Zzmacina and is the most primitive subgenus of 
C@o. This is not only shown by the tentacular lobe on the fin, with which also some species 
of Limacina are provided, but also by the tentacles, the left of which is very small and scarcely 
visible, which agrees with the one that is found in Lzmacina. The left tentacle is somewhat 
larger in Hyalocylix, Styliola and Clio (s. stv.) but even in this last subgenus it does not nearly 
attain the dimensions of the right one. I must observe, however, that I could only study two 
species of CZzo (s. str.), so that my researches are not complete in this respect. Clio pyramidata 
and Cleo cuspidata (Leyden Museum) were only at my disposal. In this two species I remarked 
between the tentacles a triangular lobe, directed forward; it has been already noted by Sourrver. 

As to the foot, the fins, the mantle and the pallial gland, I entirely refer to PeLSENEPR. 
Also with regard to the jaws, the radula, and the salivary glands. 

(In all the species of the genus C@o, examined by me, I found a caecum, entirely 
concealed in the liver, and opening at the right side of the stomach. In Cito (s. str.) it is 
somewhat swollen at the end. In Clo cuspidata | noticed a curious, bell-shaped organ, strongly 
attached to the intestine. Muscular fibres were seen on this bell, and, comparable with a 
clapper, a dark, rounded organ was found within. The bad preservation of the specimens did 
not allow me to study the structure of this organ; most probably it is glandular and opens into 
the intestine (PI. I, fig. 18). 

About the flexure of the intestine, the position of the anus in the various subgenera, 
and the anal gland, I have nothing to remark. GrGrNnsaur’s figure") which represents the 
intestine of Clo (Cresets) acicula as curved dorsally, has been reproduced in several works, 
but the inaccuracies as to the organisation of this species were carried to the extreme by 
Hatter ‘), whose figure is wrong in almost every respect. HorNELL’s paper), treating on C/o 
(Cresets) acecula, | could unfortunately not study. 

The various dispositions of the heart and kidney have been described by Boas"); 
I, therefore, refer to his work. Gills are entirely wanting. 

The gonad is situated posteriorly; in Clo cuspidata, however, I have always found it 
dorsally to the liver, and somewhat to the right. The duct exhibits an elongated swelling, but 
its shape varies in the same species, the swelling being more or less pronounced and sometimes 


divided into two parts, which is due in all probability to the maturation of the sexual products. 


1) Exercices zodtomiques, Mem. Acad. Sci. Brux. vol. XII, 1839. 

2) Voyage de la Bonite, Zodlogie, vol. II, p. 164—175. 

3) Unters. iib. Pterop. u. Heterop., Leipzig, 1885. 

4) Spolia atlantica, p. 54—57. 

5) Chall. Rep. LXNVI, p. 13—16. 

6) Unters. iib. Pterop. u. Heterop., pl. II, fig. 1. 

7) Lehrb. vergl. Anat. p. 261, I902. 

8) Anatomical Description of Creseis, as a typical Pteropad, Marine Zool., vol. II, (1895), p. 19—24. 


9) Spolia atlantica, p. 28—3o0. 
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To such a temporal enlargement of the efferent duct one must refer, to my opinion, 
the “appendice coecal’” of Soutryver'). Once I too found in this species something of the 
kind. Like Petsenrer, I did not find in Clo (Cresecs) acicula the receptaculum seminis, figured 
by GrcenpauR ”); I noticed, however, at the “Uterusdriise’” an organ in a similar disposition, as 
the receptaculum seminis displays in the other species (PI. I, fig. 19). 

In StyZola this receptaculum seminis is more slender (PI. I, fig. 20), while it is rounded 


in F/yalocylix and Cho (s. str.). Yhe accessory genital glands are generally very much hardened 


5 
in spirit-specimens. 

The central nervous system has been accurately described by PELSENEER *), and I agree 
with him in almost every respect. The cerebral and pedal ganglia are symmetrical as in Lemaczna, 
but this is not the case with the visceral ganglia, the left portion being larger than the right 
one. According to PELSENEER, this asymmetry is “particularly prominent” in Cvesezs; I found 
it, however, scarcely indicated in Clo (Cresezs) acicula (Pl. Il, fig. 21). In this species, as 
in Cho pyramidata, particularly examined in this respect, I noticed a small second pedal 
commissure. (Pl. II, figs. 21—22). 

I have seen only one tentacular nerve (PI. II, fig. 22), but I have no doubt, that two of 
them really exist, as in Lemacena. I shall not remark anything about other nerves, issuing 
from the ganglia; they are shown in the figures. 

The buccal ganglia are united by a rather strong commissure to the cerebral ganglia 


(Pl. I, fi 


’ 


g. 23) und form a single mass. 


Cuvierina Boas. 


1824. Cleodora (part.) Qoy et Gaimard, Voyage de l’Uranie, Zoologie, p. 145. 

824. Triptera Auctorum. 

827. Cuvierta Rang, Description de deux genres nouveaux appartenant a la classe des 
Ptéropodes, Ann. d. Sc. Nat., sér. 1, vol. XII, p. 322. 

1886. Cuvierina Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi, etc. p. 131. 


1. Cuveerina columnella (Rang). 


1824. Cleodora obtusa Qoy et Gaimard, Voyage de l’Uranie, Zoologie, p. 145, pl. LX VI, fig. 5. 
1827. Cuvierta columnella Rang, Description de deux genres nouveaux, etc., Ann. d. Sc. 
Nats sér 1, vol lap. 323. pla Ve wigs i1—s- 

1835. Cuvierta oryza Benson, Corrected characters of the genus Cwveria, and Notice of a 
second species inhabiting the tropical Indian Ocean, Journ. Asiat. Soc. Bengal, 
violey IVE) psuogs: 

39. Cuvieria obtusa d’Orbigny, Hist. nat. des Canaries, Moll., p. 32. 

1850. Trzptera columnella Gray, Catalogue of the Mollusca in the Collection of the British 

Museum, prt. I], Pteropoda, p. 23. 
1850. Cuvierta urceolaris Morch, Catalogus conchyliorum quae reliquit C. P. KJERULF, 
Hafniae, p. 32. 


1) Voyage de la Bonite, vol. II, p. 171, note 1, pl. XI, fig. 7, 2 and 2’. 


2) Op.as..cinpl leeticees. 
3) Op. s.c. p. 15—16. 
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1879. Triptera columnella, cancellata Pfeffer, Uebersicht der auf S. M. Schiff “Gazelle” und 
von Dr. JAGOR gesammelten Pteropoden, Monatsber. d. k. preuss. Akad. d. Wis- 
sensch. Berlin, 1879, p. 243, figs. 18—1g. 
1886. Cuvierina columnella Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologie, etc., 
Ps ls2,) plesy tices sOs ple on tig.) O5/) pl. 4, fig. 56. 


Empty shells: 


Stateg 150. 10. 22)-729.,) 123 aloes Han ele Spec. 
State son 1On34..0.Ne, slo mmo sik Spec: 
Stat; 95. 5 43-5 Nj mito;4o, B. i Spec: 
State 200: O71n 9N., 12073765 2. 1 spec: 
Stdtee LOZ Om vAy-lNE 20m AA ase eaSyiSpec: 
Staten W570 e O7 32-0) Seelig Ons Olt maT eSDEC: 
Stats 1708 24410) WS wl2oe3765 Fs auspec: 
Stat. 208) 5990) euonmleoeo eh. 2.spec. 
Statse2tie se 4 Oso se 2Ond Gan Eene2) Spec: 
Staite 24s 94a 2403) Semel 2On AO aus. Li espec. 
Stat) 300: 107 40).6 oye l2sc23 "0 B.) l Spec: 


The only Known species of this genus has been recorded from three stations. Only 
empty shells have been found. 

Boas (see the list of synonyms), who changed the generic name Cuzzerta Rang, into 
Cuviertna, as the title Cuvzerza was already given to other animals before 1827, distinguished 
two varieties. 

One of them, the var. ¢yfzca, already known to the discoverer of the species, is elongated, 
and the constriction behind the aperture is more marked than in the second form. This is var. 
urceolaris, which was regarded by Morcn (see above) as a distinct species, as Prerrer has 
done too (7rzptera cancellata, see above). This variety is shorter and more bulging. These 
two forms, however, are linked by gradual transitions. According to Boas, ¢yfzca occurs in the 
Atlantic, in the Indian Ocean, and East-Pacific, while wrceolarzs is found in the China Sea and 
the West-Pacific. It was to be expected, that the two varieties should occur together in the 
Indian Archipelago. The Siboga-specimens must be referred to wsceolaris, but other specimens 
(with the animals in the shells) from Sunda Strait (Utrecht Zoological Museum) belong partly to 


urceolaris, partly to typPeca. 
Remarks upon Anatomy. 


I could only study a few specimens from the Utrecht Zoological Museum, two of which 
I have sacrificed for anatomical purposes. The same authors who studied the anatomy of C/zo, 
have also occupied themselves with the investigation of Cuvzerdna. 

I could state that Cwzzerzna shows great resemblance with the subgenera S¢y/éo/a and 
Cho (s. str.). The left tentacle, however, though situated on the same transverse line with the 
right, is much less developed, and very small. The fins agree with those of Clo (s. str.), but 
the posterior lobe of the foot is notched in the middle of its free margin; this was already stated 
by Sovutever ') and by PELsENEER*), but the figure of this last author does not show it sufficiently. 


1) Voyage de la Bonite, Zodlogie, vol. If, p. 199, pl. XII, figs. 1—3. 
2) Chall. Rep. LXVI, p. 16, pl. I, fig. 6. 


SIBOGA-EXPEDITIE LII. 


un 
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The mantle has a balancer on the left side’), which occurs in all Cavoliniidae. But also 
on the right side a lobe of nearly the same size may be seen. 

As to the pallial gland, the jaws, the radula, and the salivary glands, I have nothing 
to add to what has been published by Souteyer, Boas and PELSENEER. 

I have noticed a gastric coecum, as in all Cavoliniidae; it has not been observed by 
PetseNcer. For further information I can refer to this author. Also with regard to the 
disposition and form of the heart and kidney. 

The gonad occupies the posterior portion of the visceral mass, as in Clio pyramidata. 
From its dorsal side issues an efferent duct, which exhibits the same elongated swelling as in 
Clio. 1 could not clearly perceive a receptaculum seminis at the accessory genital glands 


(Pl. Il, fig. 25). Rang already described and figured *) (though very inaccurately) a curious 


o> 


appendage, which he took for a gill; several zoologists after him regarded it as the penis. 
Most probably it is an accessory copulatory organ, as Souteyer“) and PrLsENEER *) suspected. 
I have also found it in one case (Pl. II, fig. 24). The left branch, which terminates in a point, 
exhibits at its base a thick gland (?), already mentioned by SouLEyer. 

The penis is remarkable through the fact, that the horny stylet is slender, and is situated 
in a pouch at the extremity of the copulatory organ. 

The central nervous system is like that of Co. PrLseNEER®) affirms that the pleural 
ganglia “are here recognisable externally”; I owe, that I could not distinguish them clearly 


from the cerebral or pedal ganglia. The difference between the two halves of the visceral 


Stat = 
ganglionic mass is more pronounced than in CZo. The second pedal commissure which I have 
noticed, was somewhat longer than in PELsENEER’s figure®). Two nerves proceed from the 
anterior part of the cerebral ganglia (PI. Il, fig. 26 4). I have seen several nerves issuing 
from the pedal ganglia and supplying the fins. From the front of the pedal ganglia rises a 
nerve, which, as we shall see further on, also exists in Cyméulza. In this case, in Cuzvzerena, 
I have only seen the nerve of the right ganglion, but most probably there is another on the 
lett (EI, Wh Ste. 26 221 47,): 

The distribution of the pallial and visceral nerves is the same as in C/o, but according 
to my observations, the origins of the three nerves, issuing from the left ganglionic mass are 
On 20 Are 510): 


co) 


not so near one another as is shown in PELSENEER’s figure®) (Pl. II, fi 
The buccal ganglia form a single mass; the commissures to the cerebral ganglia, and 


the nerves issuing from the approximated ganglia, are the same as in Cd. 


Cavolinia ‘) Abildgaard. 


1791. Cavolina Abildgaard, Om Cavolina natans, Anomia tridentata Forskalaei, Skriv. Natur- 
histeselsk. Bd 2, Heft lly pian 23% 
1792. Cavolinia Bruguiére, Encyclopédie Methodique; Historie naturelle des Vers, vol. I. 


1) Not on the right side, as PELSENEER states, apparently by a slip of the pen (op. s.c., p. 16). 


2) Hist. nat. des Mollusques Ptéropodes, pl. IV, figs. 10o—11. 3) Voyage de la Bonite, vol. I, p. 201. 
4) Op. sic. pe 17s 5) Chall. Rep. LXVI, p. 17. 6) Op. s. cit., pl. II, fig. 1. 


7) To the list of generic names, given here, must be added, to my opinion: Aomia Forskal (Faune arabique, p. 124, 1775) 
and Gioénia Gioéni (Descrizione di una nuoya Famiglia e di un nuovo Genere ni Testacei trovati nel littorali di Catania, Napoli, 1783). 


1797- 
180l. 


1810. 
1815. 
1825. 


1842. 
1859. 


1850. 


1886. 


1888. 
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Rheda Humphreys, Museum Calonnianum. 

Hyalaea Lamarck, Systeme des anim. sans vertebres, p. 139. 

Archonta Denis de Montfort, Conchyliologie Systematique, vol. II, p. 50. 

Tricla Oken, Lehrbuch der Zoologie, vol. I, p. 327. 

Pleuropus Eschscholtz, Bericht uber die Zoologische Ausbeute wahrend der Reise von 
Cronstadt bis St.-Peter und Paul, Oken, Isis, Bd. I, p. 735. 

Diacria Gray, Synopsis of the contents of the British Museum. 

Orbignyia A. Adams, On synonyms and habitats of Cavolinia, Diacria and Pleuropus, 
Ann. and Mag. Nat. Hist., ser. III, vol. 3, p. 45. 


Subgenus Deacria Gray. 


Fyalaea (part.) Auctorum. 

Pleuropus (part.) Auctorum. 

Diacria (part.) Gray, Catalogue of the Mollusca in the collection of the British Museum, 
prt. II, Pteropoda, p. Io. 

Fyalaea, A. Boas, Spolia atlantica, Bidrag, etc., p. 91. 

Diacria Pelseneer, Chall. Rep. LXVI, p. 2 


1. Cavolinia (Diacria) trispinosa (Lesueur). 


. Hyalaea trispinosa Lesueur, in: DE BLAINVILLE, Dict. d. Sci. Nat., vol. XXII, p. 82. 
27. Hyalaea mucronata Quoy et Gaimard, Observations zoologiques faites a bord de 


lAstrolabe, etc., Ann. d. Sci. Nat., sér. 1, vol. X, p. 231, pl. VII, figs. 1—2. 


. Hyalaea depressa Bivona, Descrizione di una nuova specie di Jale, etc., Efemeride 


scientifiche e litterarie per la Sicilia, p. 57, pl. I, figs. 4—5. 


. Hyalaea cuspidata Delle Chiaje, Descrizione e notomia degli animali senza vertebre 


del Regno di Napoli, pl. CLXXX, figs. 1—2. 


. Diacria trispinosa Gray, Catal. of the Moll. in the Coll. British Museum, prt. I, 


Pteropoda, p. 10. 


. Diacria mucronata Gray, Ibid., p. 11. 

. Hyalaea reeviana Dunker, Index Molluscorum, etc., p. 2, pl. I, figs. 17—20. 

. Pleuropus trispinosus A. and H. Adams, The Genera of recent Mollusca, vol. I, p. 611. 
. Pleuropus mucronatus A. and H. Adams. Ibid. 

. Pleuropus trispinosa Pfeffer, Uebersicht der auf S. M. Schiff “Gazelle”, etc., Monatsber. 


Berl. Akad., 1879, p. 236, fig. 6. 


. Cavolinia trispinosa Locard, Prodrome de conchyliologie frangaise, p. 22. 
. Cavolinia (Diacria) trispinosa Dall, in Bullet. U. S. Nat. Museum, XXXVII, p. 82, 


pl LXVIt tis. Tiny. 


Empty shells: 


Stars 
Stat. 
Stat. 
Stat. 
Stat: 
Stat. 
Stats 
Stat. 


Fo, Wo 2247 Ss, Wag Pie) IB, 2 Geter 
88. oF 34 LOUNE IO; oes) H-zespec. 
OF 543s Ne, LlOs4o. EA spec: 
NOON Omit MeUNE 20037 25) 4 ele Spec. 
RO2S Oweden Ne 120: 44.8 eran spec: 
Oe SayAOeZ Sal 20045 50k.) 2. Spec: 
22in OF 24a. (St, TL) 135 § Sees 
B00 Oy 4.000) 5.6232 23) .0 0. 1 Spec. 


The first name cannot be used, as the title Azomia had been already given to quite other animals; the name Géoenvia never occurs again. 


I have unfortunately not been able to see the paper of Gioén1, and I can only mention the title on the authority of DE BLAINVILLE 
(Dict. d. Sci. Nat. vol. XXII, p. 65, note) and SouLeyeT (Hist. nat. Ptérop. p. 33, note 1). But if really GiozN1 has used this title, it 
has the priority over Cavolina. 
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It may be remarked that not a single living animal was obtained by the expedition ; 
nothing but empty shells have been found. This seems the more striking, since this species, 
according to Boas*) and several other authors, is very abundant in the warm seas. 

Flyalaea mucronata, very obscurely described by Quoy and Gaimarp (see the synonyms) 
has been regarded as a distinct species by D’OrpicNy *). It must be noted, however, that the 
type of Quoy and Garmarp, did not differ from that of Lesuzur, while p’'OrpicNy, who found 
a somewhat different form, regarded it as the type, described by the zoologists of the 
Astrolabe. The “species” of pD’OrpicNy is somewhat larger, more flattened, and the lateral 
points are less divergent and more directed backwards than in //yalaea trispinosa Lesueur. 
Boas *) described two varieties: szvzor, corresponding to the form of Lesveur, and major, 
agreeing with /yalaea mucronata dOrbigny. As to the differences between these forms, I 
must refer to Boas’s important paper. But I have felt the truth there is in his words, that it 
is in some cases impossible to decide, whether a specimen must be referred to mayor or to 
minor. Neither the extension of the brown colour, nor the distinctness of dorsal grooves are 
differences which hold good. Besides, the two varieties are not at all local; they occur together 
in the Atlantic and in the Indian Ocean *). 

I have referred to major the specimens of stat.: 59, 88, 95, 100, 102; to mznor those 
Of Stat: $8) 21, 221 2 300! 

In nearly all the specimens of major the long terminal point was broken off. According 
to Boas, this point is proportionally shorter than in wezxor. 

To show the different forms, I have figured some shells, seen from the dorsal side 


(Pl. I, figs. 27—31). 


2. Cavolinia (Diacria) quadridentata’) (Lesueur). 


1821. Hyalaea quadridentata Lesueur in: DE BLAINVILLE, Dict. d. Sci. Nat. vol. XXII, p. 81. 

1850. Cavolina quadridentata Gray, Catalogue of the Mollusca in the Collection of the British 
Museum, prt. II, Pteropoda, p. 8. 

1852. Hyalaea inermis Gould, The Mollusca and Shells of the U. S. Exploring Expedition 
under the command of WILKES, pl. LI, fig. 604. 

1877. Hyalaea minuta Sowerby, in Reeve, Conchologica iconica, vol. XX, Pteropoda, fig. 9. 

1877. Hyalaea intermedia Sowerby, Ibid., fig. 10. 

1879. Hyalaea costata Pfeffer, Uebersicht der auf S. M. Schiff “Gazelle” und von Dr. JAGOR 
gesammelten Pteropoden, Monatsber. d. k. preuss. Akad. Wissensch. Berlin, 1879. p. 234. 

1888. Cavolinia quadridentata Pelseneer, Chall. Rep. LXV, p. 78. 


Living animals: 


Staton 7727-5). 5) Diss Morse I spec. 
Nain Hoe Gey Sy iA se IE. 2 spec. 
Stat. 37. Sailus ketjil, Paternoster Islands. 7 spec. 


1) Spolia atlantica, p. 95. 

2) Voyage dans l’Amérique méridionale, vol. V, p. 108, pl. VII, flgs. 6—10. 

3) ACES: 

4) Op. s.c., p. 96. 

5) bD’ORBIGNY (Voyage d. l’Amér. mérid. vol. V, p. 107) when speaking about Hyadaea trispinosa, which he compares with his 
Hyalaca guadridentata (p. 98), gives the name guadrispinosa erroneously to this last species. This must be simply a mistake, and I cannot 
admit this name into the list of synonyms. 


Stat. 66. South of Saleyer. 3 spec. 
Stat. 89. Pulu Kaniungan ketjil. I spec. 
Stataroos 6- 7.5 N., 1200268 9. I spec. 
Stat. 106. Kapul Island, Sulu Archipelago. ly spec. 
Stat. 136. Ternate. Buspec: 
Stat. 138. East coast of Kajoa Island. 8 spec. 
Stilts AGS ISR TS 7 O16) 19 4 spec. 
Stat. 144. Damar Island. fh Sectes 
States aO 7 Ors. 120, Abas BESPeC. 
Statemls7s 90: $2-O1osnmsOrn I4 cou ieSpecs 
Stat. 165. Daram Island. 4 spec. 
Stat. 169. Atjatuning, West coast of New-Guinea. 3 spec. 
Statqi77es 25300 soe 2Om20u 8 spec. 
Stats 178. 22-40) |S.) W205 37 a5) Li Ty Specs 
State Tos. 3620" eS. 6l27222..9) 5. IO spec. 
Siiain woe: GoRaeh Sy lene iiss lae I spec. 
Stat. 215". Kabia Island. 2 spec. 
Statepe2/ee ce o4umerSeme7 eA IE I spec. 
Stat.243: 4530/25: 12925 8 spec. 
Stat. 270. OnAg 5 Sen l2s> 40.5). I spec, 
Stat. 303. Haingsisi, Samau Island. I spec. 
Stat. 315. Sailus Besar, Paternoster Islands. I spec. 
Empty shells: 

Sit. GO, wer asg7 S.. 123 ides le 2 spec. 
StatameOsaue Se 4325) Ney ule: 408 ee: I spec. 
Siac. WAGs Ci Sk, Ways dee 3 spec. 
Stat. 165. Daram Island. I spec. 
Staten 7e wea sOm eos Zon 25. |b. 4 spec. 


This species is a very common form in the whole East-Indian Archipelago. In all the 


specimens the dorsal ribs on the shell are very strong; they all belong to the form costata 


Pfeffer (see above), which occurs abundantly in the Red Sea and the Indian Ocean. It is only 


a variety of the 


1850 


1886 
1888 


type (Boas) '). 


Subgenus Cavolinza (s. str.) Pelseneer. 


Hyalaea {part.) Auctorum. 

Pleuropus (part.) Auctorum. 

Diacria (part.) Gray, Catalogue of the Mollusca in the Collection of the British 
Museum, prt. II, Pteropoda, p. to. 

. Hyalaea, B Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi, etc., p. 92. 

. Cavolinia (s. str.) Pelseneer, Challenger Rep. LXVI, p. 20. 


3. Cavolinia tridentata (Forskal). 


1767. 


1773 


1783 


? Monoculus telemus Linné, Systema Naturae, 12" Ed., vol. 1, prt. II, p. 1059. 

. Anomia tridentata Forskal, Descriptiones animalium quae in itinere orientali obser- 
vavit, p. 124. 

. Gwoénia sp. ? Gioéni (fide Souleyet), Descrizione di una nuova Famiglia e di un nuovo 

Genere di Testacei trovati nel littorali di Catania. 


I) Spolia atlantica, p. 100. 


1882. 


1882 
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. Cavolina natans Abildgaard, Nyere Efterretning om det Skaldyr som Forskal har 


beskrevet under Navnet Anomia tridentata, Skriv. Naturh. Selsk, Bd. I, Heft 2, 
Be es ells OS 


. Hyalaea cornea Lamarck, Systeme des anim. sans vert. p. 140. 
. Hyalaea tridentata Bosc, Hist. nat. des coq., vol. II, pl. X, fig. 4. 
. Hyalaea papilionacea Bory de Saint-Vincent, Voyage dans les quatres principales iles 


des mers d’Afrique, vol. I, p. 137, pl. V, fig. 1. 


. Hyale téniobranche Péron et Lesueur, Histoire de la famille des Mollusques Ptéropodes, 


Ann. Mus. Hist. Nat. Paris, vol. XV, pl. Il, fig. 13. 


. Hyalaea peronii Lesueur, Mémoire sur quelques animaux Mollusques, etc., Nouv. Bullet. 


Soc. Philom., vol. III, p. 284. 


. Hyalaea chemnitsiana Lesueur, Ibid, p. 284. 

. Hyalaea australis Péron, Voyage de découvertes aux terres australes, vol. I, pl. XX XI, fig. 5. 
. Hyalaea forskalii Lesueur in: DE BLAINVILLE, Dict. d. Sci. Nat., vol. XXII, p. 79. 

. Hyalaea teniobranchia de Blainville, Ibid., p. 80. 

. Hyalaea affinis VOrbigny, Voyage dans l’Amerique méridionale, vol. V, p. g1, pl. V, 


figs. 6—10. 


. Hyalaea truncata Krauss, Siidafrikanische Mollusken, p. 34, pl. II, fig. 12. 
. Cavolina telemus A. Adams, On the Synonyms and Habitats of Cavolinta, Diacria and 


Pleuropus, Ann. and Mag. Nat. Hist., ser. HI, vol. 3, p. 44. 


. Cavolinia cumingii Sowerby in: REEVE, Conchologica iconica, vol. XX, Pteropoda, 


ell, J, 1avegs) Sc 
Cavolina tridentata Verrill, Catalogue of marine Mollusca added to the Fauna of New 
England during the past ten years, Transact. Conn. Acad. vol. V, prt. 2, p. 554, figs. 6—7. 
Cavolinia tridentata Fischer, Manuel de Conchyliologie, p. 434. 


Living animals; 


Stat. 
Stat. 


TIO4-sa0 Ney t225 50)" (E7 laspec. 
276. 6 47.5 Sa 1207 40.5 Ee DeSpec: 


Empty shells: 


Stat. 
Stat. 
Stat. 
Stat: 
State 
Stat. 
Stat. 


Statea2 


Stat: 
Stat. 
State 


ASAT 240 1S ue lOe is j-2 Pr aly SPEC: 

220; 34. Sell mG Ol Lam AuSPeG: 
88. 0° 34.6N., 119° 8-5 EH. 3 spec. 
95. 5°43.5.N., 119,40, EE 3 spec: 
Too. 6°11’ N:, 1202375 E. 2) spec: 
DLO. O- 58.5 Ne, 12224075 ben spec: 
7, Cee. Shy 1 3705 1B 5} GSE: 
208s Se 3Ore Oo lela es DEC. 
BMT 5 AO-7, S.5 L2OwAG SS eSPEGs 
22TenOr 2A. | Ss L243 Oman mS DCCs 
240. Banda I spec. 


Cavolinia tridentata occurs in the East-Indian Archipelago, but it is not so abundant as 


nearly all the other species of Cavolenza (s. str.). 


Boas!) distinguished already two varieties which, however, are linked to the type by 


gradual transitions. One of these varieties, the /yalaca affinis of p’ORBIGNY was found at 


station 116. It is an extreme form and, at first sight, it may be regarded as a Cavolinia 


uncinata, with which Cavolinia tridentata is closely allied, but it is distinguished from this species 


by the less pronounced dorsal ribs, by the oblique direction of the dorsal lip, the slight 


1) Spolia atlantica, p. 116—117. See his table 6, fig. 100. 


1) 
4 
divergence of the lateral margins, and the direction of the terminal point, which does not exhibit 
the strong curvature of Cavolinza uncinata at all, but is almost straight (Pl. II, figs. 32—33). 
The variety affnds in its most extreme forms, had been recorded already from the East- 
Pacific Ocean (Boas, Spolia atlantica, p. 116). 
The variety ¢rwnxcata of this author (South-Atlantic and western part of Indian Ocean) 


was not found among the Siboga-specimens. 


4. Cavolinia uncinata (Rang). 


1836. Hyalaea uncinata Rang, in: D’ORBIGNY, Voyage dans l'Amérique méridionale, vol. V, 
p- 93, pl. V, figs. 11—15. 

1850. Cavolina uncinata Gray, Catalogue of the Mollusca in the Collection of the British 
Museum, prt. II, Pteropoda, p. 7. 

1880. Hyalaea uncinatiformis Pfeffer, Die Pteropoden des Hamburger Museums, Abh. aus d. 
Geb. d. Naturw. herausg. vom Naturw. Ver. Hamburg, Bd. VII, p. 83. 

1888. Cavolinia uncinata Pelseneer, Chall. Rep. LXV, p. 84. 


Living animals: 
Staal ome anon Now 2 ows aon BSHSDEC. 


Stat. 303. Haingsisi, Samau Island. 1 spec. 


Empty shells: 


State sem 24s 5-5) LLG ac)-2) a Te Spec. 
State 2 Onn sed Sam ilOes On TO) Spec: 
StatqusOmlOn 22-76 5.0029— Tors i 2eSpec: 
Sisit, Os 72 © Sh uae aieG 1. 2 elses 
StatyoosmeOn 34)-ON-y lO, 16.25) 0.) 30 spec: 
Stat QOsmi 47.5 Ne 11d: 53\) lea) Tespec: 
Stat O 5a Se AigeGeN sn blOn4O. lS) Spec: 
SVieis; 102, 6 aici iN, wae lhe igh Gjoreter 
State lOSemOmnow Ne. Toto to) SH ee neSpec: 
State ae ericemNEs t23237, UEan eal Spec. 
Statetegous Nemrate: I spec. 
Sta, 137 CP2sIsING, 1a ae) 1s 9 7 Gace 
SHis Uso, (Or wu We, Wye dds 2 Goyses 
StataloieOr l2cOnSsmt2oOe70) ult es spec: 
State DS Qu O15 OeleSU2O0710\ cl.) ui sSpec. 
Stat i765 2240) S-8020037725) B. | 3'2uspec. 
Stataez OSes. ce OMmon 122.ai2 als.) OQ) Spec: 
Sia, Di, GOGMCS Se wae Noy I, 3) Sorstes 
Sig, 22, GPan Sw yoy IB, 2D Gerson 
Simi, Doyen Ww Gl Sh, We eg 185. ay Sjoleles 
Stats SOOM IOvAG Onom m2 23, 0s 2) Specs 
Sigs Be. wo uel Shy my cay Ne an Byalerer 


Cavolinia uncinata, chiefly represented by empty shells, is a very common form. 


° 


Some specimens are remarkably hyaline, but in the sculpture of the shell, the curvature 


specimens are very much alike. 


of the posterior point, as well as in the direction and size of the lateral spines, all the 
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5. Cavolinia gibbosa (Rang). 


1836. Hyalaea gibbosa Rang in: D’ORBIGNY, Voyage dans l’Amérique meéridionale, vol. V, 
p- 95, pl. V, figs. 16—20. 

1836. Hyalaea flava d’Orbigny, Ibid., p. 97, pl. V, figs. 21—25. 

1850. Cavolina gibbosa Gray, Catalogue of the Mollusca in the Collection of the British 
Museum, prt. II, Pteropoda, p. 8. 

1850. Cavolina flava Gray, Ibid., p. 8. 

1880. Hyalaea gegenbauri Pfeffer, Die Pteropoden des Hamburger Museums, Abh. Naturw. 
Ver. Hamb. Bd. VII, p. 86, figs. 7—7a. 

1886. Cavolinia gibbosa Locard, Prodrome conchyliologie frangaise, p. 22. 


Empty shells: 


Stat GS mec eAae Selon oyun 2espec. 
Slits G25) Ce eke Sey se G6ia(/ 195 seve sje: 
Statee SOs 10422-79551 239-105 hyo SPEC 
Stat 05% 700, VSsel20~3445 Baus ft Spec: 
Stat (88. (O534461N., DLO? (S5)0.0Oespec. 
Stat. "95. 543-5 N. D19s4o, 1H eZ ispec: 
Stat.) 685.62 10) Ne) 120221) [Eee wiaspec. 
Stat-11005 65118 Ne) 1202375 2) spec: 
Stat. 102) 64 “Aer Ney 1202446 ee Oespec: 
Stat-917:0-)e2uA 0" wOs,8l 255 37.65uo-eenESDeGs 
Stats 200505290) One cu 2 6 a -eONSDEGs 
Stats 2iOMes e200 Seale aS) ee EDS pec 
Stat. 201s 65 /40).709= 120.416 :.ciL) maSDEG. 
Sila Bits GOR is So 1A ol) Ie) 7 Sites 
Sitn 2oue Cran Sea) 185 Ase. 
Stat. 300: 10% 481.6 S:, 123°23- 1) Bo espe: 


Only empty shells of this species have been found. I think that living animals rarely occur 
in the tropics (see p’Orsicyy '), Boas *), PELSENEER *), Munrue *), at least in the neighbourhood 
of the equator. 

Several authors, among them Soutryer*) and Benson"), have deplorably confused the 
forms yalaea gibbosa Rang (= Hyalaea flava AOrbigny) and Hyalaea gibbosa d’Orbigny 
(= Hyalaea gegenbauri Pfeffer). Prerrer’) has given an account of the different interpretations. 

The Siboga-specimens agree in many points with the form //ava d’Orbigny. Very probably, 
however, gradual transitions may be found to gzééosa d’Orbigny, and I can scarcely attach any 
importance to the maintaining of the differences between these forms. 

Boas *) described a variety from the Indian Ocean; I have seen specimens from this 
31°E.) from the Leyden Museum, which agree with his figure, but the variety 


= Ue 
region (32-5. 


9 


was not found in the collection of the Siboga. 


1) Voyage d. ?Amér. mér. vol. V, p. 96. 

2) Spolia atl. p. 111. 

3) Chall. Rep. LXV, p. 82—83. 

3) Pterop. i Ups. Un. Zool. Mus., Bih. t. K. Svenska vet-akad. Handl., Bd. 13, afd. 1V, n® 2, p. 25. 
5) Voyage de la Bonite, vol. IJ, p. 145. 

6) Ann. and. Mag. Nat. Hist., ser. III, 7, p. 23—24. 

7) Abh. Naturw. Ver. Hamb., p. 87. 


8) L.s.c., pl. 6, fig. 99a. 


Al 


From this collection I mention a single shell (Stat. 102) which exhibits some variations 


6. Cavolinia globulosa (Rang). 


(Pl. II, figs. 3435). It is much more flattened than any other specimen; the transverse grooves 
on the ventral side are less distinct, and the terminal point is almost straight. 


1850. Cavolina globulosa Rang, in: GRAY, Catalogue of the Mollusca in the collection of the 

British Museum, prt. II, Pteropoda, p. 8. 
1850. Cavolina pisum Morch, Catalogus conchyliorum quae reliquit KJERULF, p. 32, pl. I, fig. 7. 
1852. Hyalaea globulosa Rang, in: SOULEYET, Voyage de la Bonite, vol. I, p. 142, pl. IV, 


figs. 20—24. 


1888. Cavolinia globulosa Pelseneer, Chall. Rep., LXV, p. 81. 


Living animals: 


Stat. 96. Pearl-bank, Sulu Archipelago. 
State 045) io Aecge one l27a.52\.0 1: 
Stat. 144. Damar Island. 

Sie eS Boy Si Aol As De 
Empty shells: 

States 2 Oe ns -405:, TlOric Oa) 
Sifis, Ko, UO? 2Aa7 Se, wae We ae 13 
StataOseqme7e Ol) S.mlzOug4 es ak 
Sits G8 GPEVIGGING, mie) Ges ld. 
StatmOsee Sets Na hlOuAOn ok 
State i022.) 10> o4--1INe, 20244 | Ee 
Sifis Ware Gy aerasy Ney ao) 1S 
Sia, 11, Oni = Se mae we Ie, 
Site lng tS Wil Se, wae Ay oew le, 
Satis TEN, Cpu Sy, weyers, leh. 
Statesl7osn 22400 1S.) 12609750. 
Staten Zines aOn2 Se l24230) | 
Stat2O7eeeh 54, S., 132-507 7aE.. 


spec. 


I 

I spec. 
I spec. 
I 


spec. 


4 spec. 
I spec. 
I spec. 
I2 spec. 
I spec. 
VSDEG- 
TS pec. 
SESPeGs 
WeSpecs 
2 spec. 
O spec. 
5 spec. 
I spec. 


This species too has been recorded from many stations. The brown colour on the front 


7. Cavolinia longirostris (Lesueur). 


1821. Hyalaea longirostris Lesueur, in: 


been stated by Peck’) and Smiru’). Prerrer*), Munrue*) and Locarp °), 
definite localities. It seems extremely rare in this ocean. 


DE BLAINVILLE, Dict. d. Sc. 


1821. Hyalaea ecaudata Lesueur, Ibid., p. 82. 


1) Proc. U. S. Nat. Mus., vol. XVI, 
2) Proc. Zool. Soc. 1890, p. 254. 
3) Abh. Naturw. Ver. Hamb., p. 84. 


p- 452. 


part of the ventral side has quite disappeared in some specimens, which in other respects do 
not exhibit any difference with the other shells. From the literature on this species it may be 


inferred, that this species does not occur in the Atlantic. After Boas and PELSENEER, it has 


however, have noted 


nats,) Vl.) XEN spawore 


4) Pterop. i Ups. Un. Zool. Mus., Bih. till K. Sv. Vet-akad. Handl., Bd. 13, afd. IV, n® 2, p. 25. 
5) Exped. Sc. Travailleur et Talisman, Mollusques testacés, t. I, p. 10. 


SIBOGA-EXPEDITIE LII. 


1877. 
1877. 
1888. 
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. Hyalaea limbata d’Orbigny, Voyage dans Amérique méridionale, vol. V, p. 101, pl. VI, 


figs. 1I—TI5. 


. Hyalaea longirostra A’Orbigny, Ibid., p. 100, pl. VI, figs. 6—10. 
. Cavolina longirostra Gray, Catalogue of the Mollusca in the collection of the British 


Museum, prt. II, Pteropoda, p. 8. 


. Hyalaea angulata Souleyet, Voyage de la Bonite, Zoologie, vol. II, p. 152, pl. V. figs. 1—6. 
. Hyalaea femorata Gould, The Mollusca and Shells of the U. S. Exploring Expedition 


under the command of WILKEs, pl. LI, fig. 603. 


. Hyalaea fissilabris Benson, Notes on the Pteropodous Genus //yalaea, etc., Ann. and 


Mag. Nat. Hist., ser. 3, vol. VII, p. 26. 


. Cavolina longirestris Angas, Marine Mollusca of Port Jackson, Proc. Zool. Soc. London, 


p: 1738: 
Cavolina limbata Angas, Ibid., p. 178. 
Hyalaea obtusa Sowerby, in: REEVE, Conch. Icon., vol. XX, Pteropoda, pl. II, fig. 8. 


Cavolinia longirostris Pelseneer, Chall. Rep. LXV, p. 79. 


Living animals: 


Stat: 
Stat. 


Empty shells: 


Stat. 
Stat. 
Stat. 
Stat. 
Stat. 
Stat. 


BReOy Ong Sap llOmbo,  E- Bispec: 
BOms Ole SO al lz oiem es 8 spec. 
37. Sailus ketjil, Paternoster Islands. IO spec. 
66. Between Bahuluwang and Tambolungan. 5 spec. 
89. Pulu Kaniungan ketjil. IeSpec. 
96. Pearl-bank, Sulu Archipelago. == 20NsSpecs 
Ce, 1 FeGING, Wer whey 13 ==Ee2ONSPEC. 
106. Kapul Island, Sulu Archipelago. 6 spec. 
109g. Pulu Tongkil, Sulu Archipelago. 3 spec. 
ig, Oe Ne, Wee eB 5 spec. 
[hosel soe Ne 2A 25.28. 2 spec. 
121. Menado. i Boxes 
136. Ternate. BuSpec: 
38. East coast of Kajoa Island. 4 spec. 
jiiie, Ike Oeak Sy, TEM cyl he Pspec: 
TAG Tees Onl 2 7215 2O0k, 3 spec. 
144. Damar Island. 14 spec. 
4S On 1720) 5, l2Oe14. isle + 40 spec. 
165. Daram Island. 10 spec. 
169. Atjatuning, West coast of New-Guinea. I spec. 
172. Gisser Island. 2espec: 
apa. A ete) | Sep roy ey 1B. 8 spec. 
184. South coast of Manipa Island. Tespec: 
iiss BO) Sy giz? 7) so) 1D Q spec. 
194—197. 1°53.5 S:, 126° 39 E.—1A523'S.) 127° S439). 5 spec: 
. 205. Lohio Bay, Buton Strait. 4 spec. 
. 220. Pasir Pandjang, West coast of Binongka. I spec. 
225. Near the Lucipara Islands. I spec. 
27 Or OrAFi5 O12 0. A0n5 Er. ZESDEG: 
47. Bay of Bima. I spec. 
51. Molo Strait. I spec. 
BOmelOg2 2574S. oO acu I spec 
SO Ox SArOIN., ILO n eons ihe 3\ spec: 
8g. Pulu Kaniungan ketjil. I Specs 
60:,— 1°17 scIN ab1O  Soeuele 10 spec. 
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Stats 795515-43,.5.N., Tigsd0' Es 22 spec. 
StatawO2.0° 4-0N., todas Eh 17 spec. 
Stat@seO2 6) Ni, wetTedo 9.) Orspec. 
Stateatg7. © 23.8.N., 127° 29 °8H. 3 spec. 
State ieOmOvll Sie leseeseuiia 92) Spec. 
Statyeusa One Ono) 120.46 alban 5) spec. 
State Zoe uAOn Ss l2orse7 Gp amas SPEC 
Sif, Bilis BMOyZ Soy WA; og JE, 36 Gores 

The species is very abundantly distributed over the whole region. 

No other species exhibits so many variations. Very striking is the difference in size 
among the specimens themselves. The lateral points of the small-sized individuals are generally less 
developed, the dorsal lip is not prolonged into a rostrum, and the shell is hyaline. In the larger 
specimens, however, the lateral points are more conspicuous, while the rostrum is long, and 
the shell coloured whitish. These characters are not absolutely connected with the size, and the 
opinion, according to which the small specimens represent young stages, is erroneous, as Boas!) 
pointed out. They are adult individuals, like the large ones, which will not grow further. 

FHyalaeca angulata Souleyet was found at nearly every station from which Cavolinia 
longirostris has been recorded. But the transitions to this form are so numerous too, that it 
is impossible to regard the species of SoULEYET as a distinct one. 

Boas *) described a variety, in which the lateral points are more or less curved upwards. 
Some specimens of the collection, gathered by the Siboga, agree with his description (Stat. 102), 
but here, too, gradual transitions make it almost impossible to maintain the distinctness of 
this variety. 

I may remark further that a small brown spot sometimes occurs on the dorsal side of 
the shell, just above the closing apparatus, while the strong dorsal median rib also exhibits a 
brownish colour of more or less extension. These characters, not in any way connected with 


any other constant peculiarity of the shell, do not allow me to make a new variety. 


8. Cavolinia inflexa (Lesueur). 


1813. Hyalaea inflera Lesueur, Mémoire sur quelques animaux Mollusques, etc., Nouv. Bullet. 
Soc. Ehilome vole ilk ps 235, pla Vi fic. 45 A; BC; 2: 

1821. Hyalaea elongata Lesueur in: DE BLAINVILLE, Dict. d. Sc. Nat., vol. XXII, p. 82. 

1835. Hyalaea vaginellina Cantraine, Bullet. Acad. d. Sc., Bruxelles, vol. II, p. 380. 

1836. Hyalaea labiata dOrbigny, Voyage dans l’Amérique méridionale, vol. V, p. 104, 
pl. VI, figs. 21—25. 

1836. Hyalaca uncinata Honinghaus in: PHILIPPI, Enum. Moll. utriusque Siciliae, vol. I, 
PalOn plas Valy Tigres. 

1841. Hyalaea vaginella Cantraine, Malac. médit., p. 28, pl. I, figs. 6—6a. 

1850. Cavolina inflexa Gray, Catalogue of the Mollusca in the collection of the British 
Museum, prt. II, Pteropoda, p. 9. 

1877. Hyalaea (Diacria) inflexa Sowerby, in: REEVE, Conch. Icon., vol. XX, Pteropoda, 
pl. Ill, figs. 17a—176. 

1877. Hyalaea (Diacria) labiata Sowerby, Ibid., figs. 18a—18é. 


1) Spolia atlantica, p. 102. 
2) L. c. s. 103. 
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1880. Hyalaea imitans Pfeffer, Die Pteropoden des Hamburger Museums, Abh. Naturw. Ver. 
Hamburg, Bd. VII, p. 90, pl. VII, fig. 9a. 

1884. Cleodora inflexa Sowerby, Thes. Conch., vol. V, Pteropoda, pl. I, figs. 21—22. 

1884. Diacria labiata Sowerby, Ibid., figs. 23—24. 

1886. Cavolinia inflexa Locard, Prodrome de Conchyliologie frangaise, p. 22. 


Living animals: 


Stat. (3057 ie Cmmm Sill) 72 Lame TS Dec. 
State Os 4 ee N= 22-0 Onue 5 TeiSpec: 
Stato So64 2 27a NE ios 2h 8) ant Spec: 
Stato Owl72OnS- ot 2OurA,.5 1h). nspec: 


Stat. 1885)0734.6.N., 119° 38-5) FE. 1 spec: 


This species is not nearly so abundant as the foregoing one. 

Hyalaea labiata AOrbigny, regarded by the author, and many others after him, as a 
distinct species, is only a variety of the type. Boas") described two varieties; one of them, 
longa, corresponds with Hyalaea inflexa (in the sense in which Sourryer’*) uses the term), 
while the other variety is designated under the name of ata (fyalaca daécata Souleyet *). But 
as in so many cases, these varieties are linked together (Pl. II, figs. 54—63). 

The few specimens, brought home by the Siboga Expedition must be referred to the 


form Zata, which lives in the South-Atlantic, Indian and West-Pacific Ocean (Boas). 


Appendix to the Cavoliniidae. 


Several zoologists have described new “species” which in reality represent only young 
stages of species, already known. Soutryer and Prerrer have expressed in some cases, though 
hesitatingly, their doubt as to the specific distinctness of these small forms, referred to above; 
but it has been PELSENEER *) again who clearly pointed out their sexual immaturity. 

But though it is certain, that those forms with their extremely flat shells, without 
completely developed closing apparatus, cannot be regarded as distinct species, it is almost 
impossible to decide, to what species they must be referred. The characters of the adult forms 
are only very vaguely expressed in the young ones, while on the other hand the embryonic shell 
of the latter is always wanting in adult specimens of some species. These circumstances prevent 
an exact solution of the question, which is not rendered more easy by the fact that several 
young stages have been described or figured in a way so incomplete, that I think it will be 
impossible to recognize the types, when occasionally found again. 

Anatomical investigations (in the case of CVleodora pygmaea and Pleuropus longifilis) 
have shown me, that the gonad does not exhibit lamellar structure, as in the adult, but consists 


of numerous rounded follicles, just as in Clo (Cresezs). Those of larger size are eggs, while 


1) Spolia atlantica, p. 123. 
SoULEYET, Voyage de la Bonite, vol. II, p. 156, pl. V, figs. 21—26. 
3) Op. s.c. p. 159, pl. V, figs. 27—32. 


4) Chall. Rep. LXV, p.. 71. 


45 


numerous small cells, conglomerating especially around the efferent duct, probably represent 


spermatids. The gonad itself is situated on the median line, at its distal extremity, which is 


often curved to the left (at least in Plewropus longifilis). Further information as to the anatomy 
of this last form may be found in the paper of GrcrNnpaur'); I only mention the existence of 


a gastric coecum, dorsally to the liver and not situated in it, and two insertions of the very 


thin columellar muscle at the right side of the base of the terminal point, in which the shell 


ends. The dorsal insertion is situated more proximally than the ventral one. 


Taking into consideration the questionableness of the true affinities of most of the young 


stages, I have thought it better to discuss them separately, and not together with the adult forms. 


1. “Cleodora compressa” Souleyet. (PI. I], fig. 64). 


1850. Clio depressa Gray, Catalogue of the Mollusca in the collection of the British Museum, 


prt. Il, Pteropoda, p. 14, (name only). 


1852. Cleodora compressa Souleyet, Voyage de la Bonite, Zool , vol. II, p. 181, pl. VI, figs. 26—32. 


Living animals: 

Siiais Aes Gong Se, nel whee 1. 

Stat. 220. Pasir Pandjang, West coast of Binongka. 
Statezs2eoe252 S2. 12771 6).4) 


I 
I 
2 


spec. 
spec. 
spec. 


The shell as well as the animal shows much resemblance with Cavolinia trispinosa as 


PFEFFER“) already suggested. Very likely it is the young stage of this species. It is useless, 


to repeat the proofs of PrErrER’s opinion, as they have already been mentioned by PELSENEER *). 


2. “Cleodora pygmaea’’ Beas. 


1886. Cleodora pygmaea Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi, etc., p. 84, 
pl. 4, fig. 57, 5702s, pl. 5, fig. 90, pl. 4, fig. 50. 


Living animals: 


Stains OMe s0en Ss) Ties "E. 
Stat. 37. Sailus ketjil, Paternoster Islands. 
Sak Tie, Ze gi INRg Wee lor 1B, 


Stat. 136. Ternate. 

Stat. 138. East coast of Kajoa Island. 
State Aion oMOLApSe 2/225 23h. 
Stat. 144. Damar Island. 

Stat. 165. Daram Island. 
Statel7eni2a30, 15. 120228, E. 
Statamiogam3.20\ 9. 1277229 8. 


Stat. Lo4——o7- 1 53/.5 S.) 126-39 H—17 45-39, 127° 8.3 E.- 


Siiles Dos, 2° S65 Seq iii aia le. 
Stat. 205. Lohio Bay, Buton Strait. 
State 245ee Se Orseo:  130e15..6 E. 


1) Unters. iib. Pterop. u. Heterop. 1855, pl. I (Hyalaeca complanata). 
2) Berl. Monatsber. 1879, p. 237. 
3) Chall. Rep. LXV, p. 87. 
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spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 
spec. 


This form, probably a young stage of Cavolinza guadridentata, 


“fills up a blank” as 
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PELSENEER ') says, as in the adult form the embryonic shell is always lacking. The dorsal ribs 
of “Cleodora pygmaea” agree with what is found in the form costata of Cavolinia quadridentata, 


occurring abundantly in the East-Indian Archipelago. 


3. “Pleuropus longifils”’ Troschel. 


1854. Pleuropus longifilis Troschel, Beitrage zur Kenntniss der Pteropoden, Arch. f. Naturgesch., 
Jahrg. XX, p. 208, pl. VIII, figs. 1—3. 
1855. Hyalaea complanata Gegenbaur, Untersuchungen tber Pteropoden und Heteropoden, 
ib ZO oll My vive ae 
1886. Hyalaea longifilis Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi, etc., p. 128, 
pl. 4, figs. 64—65, pl. 5, fig. 78. 
Living animals: 
Stat. 136. Ternate. 2 spec. 
Stat. 220. Pasir Pandjang, West coast of Binongka. 1 spec. 
This form has been recorded only from the Mediterranean, previous to the Siboga Expedition. 
It is certainly the young stage of Cavolinia tridentata, as PELSENEER*) pointed out. Like this 
author, I could trace, out of a certain number of specimens (procured from Naples by Dr. Nrersrrasz), 
all the transitions between the young and the adult stage (PI. II, figs. 36—53). In the seventh 
specimen of this series | observed a penis for the first time, and also a gill, while in the following 


specimens the gonad, situated more proximally than in the foregoing ones, consisted of lamellae. 


4. “Hyalaea rotundata’ Boas. (Pl. H, figs. 70—71). 


1886. Hyalaea rotundata Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi og Syste- 
matik, etc., p. 129, pl. 4, figs. 59—61. 


Living animals: 
Statue 365) 736.9.) ub7- 31) Hee2) spec: 
2 e226 Sea 204 AO si ls pec: 


The description and figures given by Boas, show clearly that this form presents close 
resemblance to Cavolinia globulosa, as Boas himself affirms. It certainly corresponds with this 


species ®). Living animals, belonging to the adult form, have rarely been met with by the 


Siboga Expedition; while the young animals were only represented by a few specimens. 


5. “fHyalaea levigata’ d’Orbigny. (Pl. I, figs. 72—73). 


1836. Hyalaea levigata d’Orbigny, Voyage dans l’Amérique meéridionale, vol. V, p. 110, 
pl. VII, figs. 15—10. 

1850. Diacria laevigata Gray, Catalogue of the Mollusca in the collection of the British 
Museum, prt. II, Pteropoda, p. It. 

1858. Pleuropus laevigatus A. and H. Adams, The Genera of recent Mollusca, vol. II, p. 611. 


1) Op. s.c. p. 88. 
2) Op.¥s..C. pu 271, 130: 
3) See PELSENEER, Chall. Rep. LXV, p. 89—90. 
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Living animals: 


StatauesOsi7aco: 5:) Li7comels == 60 spec. 
Stat. 37. Sailus ketjil, Paternoster Islands. = 200 spec. 
Stat. 50. Bay of Badjo, West coast of Flores. 2 spec. 


Stat. 169. Atjatuning, West coast of New-Guinea. 2 spec. 


This form was referred to Cavolinia longirostris by PELSENEER*). His assertion seems, 
indeed, very admissible. The strong median dorsal rib in the adult, is already distinct in the 
young form. 

Cavolinia longirostris is certainly the most common species of Cavodénza in the East- 


Indian Archipelago. For that reason * MHyalaca levigata’’ has been caught in very great numbers. 


6. Hyalaca depressa d’Orbigny. 


1825. ? Pleuropus pellucidus Eschscholtz, Bericht tiber die zoologische Ausbeute wahrend der 
Reise von Cronstadt bis St-Peter und Paul, Oken, Isis, p. 735, pl. V, fig. 2. 

1836. Hyalaea depressa dOrbigny, Voyage dans l’Amérique méridionale, vol. V, p. 110, 
pl. VII, figs. 11—14. 

1850. Clio pellucida (part.) Gray, Catalogue of the Mollusca in the collection of the British 
Museum, prt. II, Pteropoda, p. 14. 

1850. Diacria depressa Gray, Ibid., p. 11. 

1852. ? Cleodora pleuropus Rang, Hist. nat. d. Moll. Pter., pl. X, fig. 8. 

1853. Cleodora curvata Huxly, On the Morphology of the Cephalous Mollusca, etc., Phil. 
Trans. 1853, p. 42, pl. IV, figs. 4—5. 

1858. Pleuropus depressus A. and H. Adams, The Genera of Recent Mollusca, vol. II, p. 611. 


Living animals: 
Stats egOme7 1 SOu Sm Ile oil = «Lye 
Simin 190, F° @) Nie, UAE  Adch 185 GH Sjeree: 
Stat. 144. Damar Island. 3 
As to the species to which this form must be referred, it is certainly the young stage 
of Cavolinia inflexa. The general form of the shell and the curvature of the posterior portion 
support this opinion. One of the Siboga-specimens (Stat. 144) presents very close resemblance 
to the adult form, especially as regards the anterior part of the shell, in which the lips exhibit 


the same characteristic size as occurs in the form daédcata of Cavolinia inflexa. 


Anatomical Notes. 


The anatomy of the genus Cavolznza (including the subgenera Dzacria and Cavolenia 
(s. str.)) is sufficiently well known to dispense with a fresh description. Indeed, the first knowledge 
about the organisation of the ‘“Pteropoda” in general, has been obtained for a great deal in 
studying the anatomy of Cavodinia. It has been the species Cavolinia tridentata especially 
which served most frequently for anatomical and histological researches. 


It has been pointed out already by the thorough investigations of PELSENEER~), that the 


I) Op. s.c. p. 90. 
2) Chall. Rep. LXVI, p. 28—37. 
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genus Cavolinia is placed at the end of a series of forms, provided with external calcareous 
symmetrical shell, and is the most specialised genus in this direction. 

It seems quite superfluous to repeat all that has been already stated by the different authors, 
especially vAN BeNepeNn'), SouLeyer*), GEGENBAUR*), Boas"), and PELSENEER *), who studied the 
anatomy of the genus in question. I shall only restrict myself to a few remarks, partly not 
agreeing with PELSENEER’s publications, partly completing them. 

There are several differences between the two subgenera Dzacrza and Cavolinia (s. str.). 
Remarkable in Dzacrza is the separation of the liver into two lobes, having each its own duct. 
This arrangement does not occur in any other group of the Thecosomata. The flexure of the 
intestine is ventral in all Cazvo/inzaec; it seems unnecessary to state this again, had not Vocr 
and YunG*) been mistaken in this respect. 

It must have been a slip of the pen, which made PELSENEER pretend that the heart in 
Cavolinia is on the right side. It is situated on the left. 

The genital gland in Déacrza occupies the whole posterior portion of the visceral mass, 
and is disposed transversely. In Cavodenza (s. str.), however it is asymmetrical, situated almost 
quite on the left side, embracing the strong retractor muscle, while the lamellae of the gland 
exhibit the usual direction as in all Cavoliniidae. Transverse sections through this organ show, 
that the spermatozoids arise from inner folds of the membrane which envelops the gland. | 
could not notice any regularity as to the disposition of the ova in the gland, as several ova 
in different stages of ripening were found in the centre as well as at the periphery. According 
to GEGENBAUR (see above), the ova are produced in the outer parts of the lamellae, while 
Kwnower‘) states that ‘the youngest ova are found in the centre, immediately around the intra- 
glandular portion of the duct, the oldest ova with considerable yolk at the periphery’. I cannot 
agree with either of these statements. Perhaps further histological investigations will throw 
some light on the distribution of the ova in the genital gland. 

The efferent duct in Dzacrza arises from the dorsal surface of the gland, quite at the 
right side, then runs over to the left, presenting the same characteristic elongated swelling as 
in Clio and opens into the accessory genital glands. This swelling of the efferent duct was 
also found in Cavolinia inflexa, contradictory to PELSENEER’s statement, that this species “has 
an ovoid vesicula seminalis, with a very short duct”. 

In the other species of Cavolinia (s. str.) the efferent duct, proceeding from the right 
concave side of the genital gland, is very thin, until a long vesicula seminalis, coiled up at 
the left side of the stomach, opens into it. This vesicula seminalis is sometimes provided with 


small swellings from distance to distance *). The accessory genital glands in Cavolinta (s. str.) 


1) Exerc. Zool., Mém. Acad. Sci. Brux., vol. XII, 1839. 

2) Voyage de la Bonite, vol. Il, p. 10o—136. 

3) Unters. tiber Pterop. u. Het. 1855, p. 1—4o0. 

4) Spolia atl. p. 86—or. 

5) Op. sc. p. 17—2I. 

6) Vergl. Anat. Bd. I, fig._392 (p. 833). 

7) Pteropods with two separate sexual openings, Ann. Mag. Nat. Hist. (6), vol. XIII, p. 529. 1894. 


8) Not only in Cavolinia longirostris, as PELSENEER says, but also in Cavolinia tridentata. 
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are situated either on the left side of the stomach or ventrally to it; the albuminiparous gland 
is situated at the right anterior corner of the muciparous gland. 

In Diacrza there is a pyriform receptaculum seminis, while in Cavodznia (s. stv.) the 
receptaculum seminis is scarcely visible, situated on the ventral side of the muciparous gland’), 
and with a very short duct. 

Knower has described in Cavolinza longirostris a second sexual opening, leading from 
the muciparous gland directly into the mantle-cavity. He says: “on the left side of the uterine 
gland, sections in all planes show a second opening from the reproductive system to the 
exterior. This is a slit-like aperture on a slight papilla, on the anterior surface of the visceral 
sac and to the left. The opening leads directly into a ciliated fold of the uterine gland, the 
ciliated cells of which turn out at the lips of the aperture and become continuous with the 
epithelium of the external surface of the body”. 

I have also found this opening in Cavolinza longirostris, after examining series of 
transverse sections. In Cavolinza tridentata | could not see it. In the first species the opening 
just described was not on the left side of the muciparous gland, but on the dorsal surface. 
The cavity of the muciparous gland, developed at the right side, communicates with the mantle- 
cavity by an exceedingly small aperture, bordered by lips which exhibit the same histological 
structure as the external epithelium of the muciparous gland. This aperture is perhaps a vaginal 
opening, as Knower thinks; I must confess that the explanation of this second opening, never 
found in any other Thecosomatous “Pteropod”, is not clear to me at all. Among the Bulloidea 
Lobiger and Actacon also have a separate opening for each sex. 

The ciliated seminal groove, leading to the penis, has become a closed ciliated tube in 
Cavolinia longirostris, as KNoWER already discovered. 

As to the central nervous system, the form and disposition of the different ganglia is 
the same as that, found in all Cavoliniidae. I cannot, however, agree with PrLseNreR that 
the pedal ganglia in all the species of Cavodzmza show an anterior pedal commissure. This 
commissure does exist, according to my own investigations, in the subgenus Dzacrza and in 
Cavolinia inflexa, but I could never succeed in finding it, neither after most careful dissection 
nor in a series of transverse sections, in the other species of Cavolcnza (s. str.). In these species 
each pedal ganglion has a very large ganglionic cell on its proximal median side, but a second 
pedal commissure does not exist here. The visceral mass is asymmetrical; the pallial nerves, 
issuing from it, are very strong. From the anterior side of each cerebral ganglion (at least 
in Cavolinta tridentata, particularly examined on this point) rises only one tentacular nerve 
which, however, divides into several branches (PI. II, figs. 78, 79). 

The buccal ganglia are fused together into a single triangular mass, attached to the cerebral 
ganglia by a commissure. The nerves issuing from the buccal mass are disposed in the same manner 
as in C@zo. This conformation of the buccal ganglia is characteristic for all the Cavoliniidae. 


1) To my opinion, KNowER (see above) has mistaken the distal end of the efferent duct in Cavolinia longirostris for a 


seminal receptacle. 


SIBOGA-EXPEDITIE LII. 
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Family II, Cympuxipae. 


1841. Cymbulidae Cantraine, Malacologie méditerranéenne et littorale, Mem. Acad. Sci. Brux., 

vol. XIII, p. 33. 

1853. Hyalidae (part.) d’Orbigny, in Ramon de la Sagra, Histoire physique, politique et 

naturelle de Vile de Cuba, Mollusques, vol. I, p. 70. 

55. Cymbuliea Gegenbaur, Untersuchungen iiber Pteropoden und Heteropoden, p. 211. 
1855. Cymbuliacea Troschel, Beitrage zur Kenntniss der Pteropoden, Arch. f. Naturgesch., 
Jahrg. XX, p. 210. 
Hyalaeidae (part.) Auctorum. 
1885. Alata Wagner, Die Wirbellosen des Weissen Meeres, Bd. I, p. 1109. 
Cymbulidae Auctorum. 

Though representatives of this family have been known for a long time, the true 
affinities of the Cymbuliidae were only recognised by PrLSENEER’), according to whom the 
Cymbuliidae are not to be regarded as specialised Cavoliniidae (an opinion shared by the few 
authors who had an opinion of their own on this point), but “have descended from Limacinoid 
ancestors’. Among the Limacinidae it is the genus Peracéis with which the Cymbuliidae (and 
especially the larvae) show the closest phylogenetic affinity. 

As to the systematic relation of the group, the thorough revision of genera and species, 
made by PELsENEER *), has thrown some light on the chaos of names, generally applied to forms 
which had been described in an insufficient manner. Two circumstances have especially. contributed 
to the incompleteness of our knowledge about the species, belonging to the family. In the first 
place the ‘shell’ of the Cymbuliidae is very readily lost, the consequence of which is that 
species have been described as naked which in reality possess a “shell”, and on the other hand 
some descriptions of species have been based on the examination of empty “shells” only, without 
animals. But in addition to this, the young forms of the Cymbuliidae differ greatly from the 
adult animals, the result of which was that several larvae were regarded as distinct species. 

Taking these facts into consideration, it becomes obvious that new genera and species can 
only be established when the material at command is very complete, and shells with the animals 
an situ can be observed, so that no doubt can arise as to animal and shell belonging together. 

The Siboga Expedition has brought home many Cymbuliidae, the greater part of which, 
however, are certainly young forms without shells. Little desirous to increase the number of 
incompletely known species, I shall abstain from describing such forms as “new’’ species, about 
which I am unable to give a complete diagnosis. 

Whereas after the publication of PELSENEER’s work the systematic relations of the 
Cymbuliidae to each other have undergone some alterations, I shall try to give again a revision 
of the various genera and species of the Cymbuliidae. 


The generic names are the following : 


> 


Argivora Lesueur. Cyméulea Péron et Lesueur. Desmopterus Chun.  Tvedemannza Delle Chiaje. 
Corolla Dall. Cymbuloopsis Pelseneer. Gleba Forskal. 


1) Challenger Report, LXVI, p. 31—32. 
2) Challenger Report, LXV, p. 93—96. 


ul 


The genus Argzvora was based by Lesurur on a small mollusc, first described by him ') 
as a naked Cymdulia; he called it Cyméulia parva, but proposed to erect for this form the 
new genus Argzvora. The species has never been figured, and its description is very incomplete. 
Perhaps it is a small specimen of Cyméuliopszs, but absolute certainty cannot be obtained. 

Corolla was established by Dat ”*) on a small specimen (Corolla spectabilis); the genus, 
though very nearly related to Tzedemannia, differed from it in the pendant body and absence 
of a shell. The genus Coro//a was declared by PELSENEER*) to be synonymous with GJeéa. 
But Datu *) himself afterwards adknowledged the identity of Corolla with Cymébuliopsis. 

Cymbulia of Péron et Lesugrur®) includes the species on which the whole family has 
been based. Cyméulia peront from the Mediterranean is very well known and distinguished 
from other forms by a whole series of characters. The genus Cyméulia has therefore every 
right to exist. 3 

The genus Cyméuliopsis was proposed by PELSENEER ") to receive some forms, formerly 
described as species of Cyméudia. Although the species of Cyméuliopsis resemble Gleéda more 
than Cyméulia (the name Cyméuleopsis therefore being not very well chosen), yet there are 
some characters which justify the existence of PELSENEER’s genus. 

The form for which the genus Desmopterus has been erected”), seemed to exhibit such 
marked differences from any other “Pteropod”’, hitherto known, that the discoverer who regarded 
his Desmopterus papilio as a Gymnosomatous “Pteropod”’, established a new family Desmopteridae 
for it. The description and figures, given by Cuun, both of the external form of Desmopterus 
papilio and of its anatomy, support, however, strongly the belief that this species belongs to 
the Cymbultidae, an opinion, already expressed by PeLsenrer’®). I have had occasion to prove 
the truth of the suggestion of this last author, as a species of Desmopterus was also found 
in the Siboga-material (Stat. 169, West coast of New-Guinea). 

The only specimen (PI. III, figs. 80—81) very much resembles Desmopterus papilio, 
but I have seen no pigment spots on the fins nor on the filiform appendages, which are rather 
short. In every other respect this specimen is so very much like the animal of Cuun that it 
is recognised at first sight as a Desmopterus. 

As to the anatomy, after having made a series of transverse sections of the Siboga- 
specimen, I agree with Cuun in almost every respect. The radula, however, consists of three 
longitudinal series of teeth; in a transverse row, so there are three teeth; this fact does not 
correspond with the words of Cun’) “etwa 20—30 Zahnchen sind in jeder Querreihe nach- 
weisbar’, and it procures an argument the more in favour of PEESENEER’s opinion. It has 


become obvious by the explanations of this last author: 


1) In DE BLAINVILLE, Manuel de Conchyliologie, p. 655. The few words of DE BLAINVILLE are the only information we possess 
about this species. 

2) Description of sixty new forms of Mollusces., etc. Americ. Journ. Conch. vol. VII, p. 137. 

3) Challenger Report. LXV, p. 103. 

4) Nautilus III, p. 30—32, 1889. 

5) Ann. Mus. d’Hist. Nat. t. XV, p. 69, 1810. 

6) LL. s.c. p. 100. 

7) CHuN, Bericht iiber eine nach den canarischen Inseln ausgefiihrte Reise, Sitz. Ber. Berl. Akad., 1889, vol. III, Pp: 540—546. 

8) Sur la position systématique de Desmopterus papilio Chun, Zool. Anz., vol. XII, p. 525—526. 

9) L. c. p. 541. 
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1° that the genus Desmopterus belongs to the Thecosomata. 
2° that it must be referred to the Cymbuliidae. 

Besides, I am of opinion that the specimen of Cuun and that of the Siboga Expedition 
are nothing but young stages of other species. This supposition is based on the following facts: 
i° in the twisting of the liver into a spiral at the posterior end of the visceral mass; this 

twisting proves, that the animal has scarcely surpassed the embryonic stage, in which a 


calcareous external shell is present ’). 


to 


In the position of the anus at the right side ’). 


Furthermore may be remarked, in favour of this opinion: 
that a gonad is properly not present, as the polygonal ova, situated at the dorsal side ot 
the stomach, are not joined by any connective tissue. 
2° that any trace of a penis is absolutely wanting, 


that the animal is very small; the greatest width across the fins is 3,5 mm. 


The genus G/eéa was founded by ForskAL*) on an animal which most zoologists after 
him called T%edemannia*); these names being quite synonymous, the first of those must 
be retained. 

So the three following titles remain: 


(1) Cymbulia. (2) Cymbulopsis. (3) Gleba. 


It is very difficult to obtain absolute certainty as to the specific distinctness of many 
forms, referred to the Cymbuliidae. This is due to the fact, that most species have been described 
and figured by its discoverers in a way so vague and incomplete, that it is almost impossible to 
recognize the type on which the species has been based. PELSENEER is the only one who has tried *) 
to give short and clear diagnoses of all the forms, then known. Taking into consideration the 


literature on this subject and the material at my disposal, I propose the following diagnoses : 


onl 


Cymbulia: proboscis short, and fixed to the fin; fins with a ventral lobe, ending in a whip- 
like process; on the dorso-lateral margin the fins exhibit an area devoid of muscular fibres °) ; 
muscular bundles are distinctly radiating towards the lateral and ventral margins of the fins, 
and in the ventral lobe. — Shell very thick, especially at the dorsal extremity, in which 
the cavity extends; slipper-like; covered with spines, which are arranged in rows parallel to 


the dorso-ventral axis. 


to 


Cymbuliopsis: proboscis projecting, free; fins with a continuous margin, without ventral lobe, 
on the surface of the fins three sets of muscles may be distinctly seen; the visceral nucleus 
is rounded at its aboral extremity, where it exhibits a dark pigmented ring or a spot. — 
Shell ovoid; with a large cavity and a broad aperture, about as long as the half-length of 


the shell: it is covered with rounded tubercles. 


1) See Kroun, Beitrage z. Entw.-Gesch. der Pterop. u. Heterop. Leipzig 1860. 

2) Icones rerum naturalium, pl. XLII, fig. D. 

3) Erected by DELLE CHIAJE, in VAN BENEDEN, Exercices zootomiques, Nouv. Mém. Acad. Brux., vol. XII, p. 22. 

4) L.c. 93, 96. 

5) This area has been indicated in the figure of BoAs (Spolia atlantica, pl. 3, fig. 30) as a deep notch in the fin margin, while 


n reality there is only a slight sinuosity. 


Oe] 


3. Gleba: proboscis free, projecting; fins with a continuous margin, without ventral lobe; on 
the latero-dorsal margin of the fins are some very complicated indentations; the three 
sets of muscles in the fins are only distinct at the margins, while in the centre only one 
of them, running dorso-ventrally, (so the one in which the bundles are all parallel to each 
other) may be distinguished. — Shell ovoid, flattened, with hardly any cavity; its dorsal 
margin is thickened, the ventral one is thin; sometimes covered with a few tubercles. 

We shall now proceed to examine successively the two families, which have been collected 
by the Siboga. 


Cymbulia Péron et Lesueur. 


1810. Cymbulia Péron et Lesueur, Histoire de la famille des Mollusques Ptéropodes, Ann. 
Mus. d’Hist. Nat. Paris, vol. XV, p. 66. 


For the characters of the genus, see above. 

The right explanation of the organisation has been given by PELSENEER'). The elongation 
of the dorso-ventral axis of the shell has led most authors to believe that the pointed extremity 
was anterior and the truncated end posterior. An examination of the animal, however, without 
its shell, soon shows that this opinion is wrong, and removes at the same time the difficulty 
in comprehending PELSENEER’s arguments, when these are heard for the first time. The 
only real difference between Cavoliniidae and Cymbuliidae is the presence of an internal 
cartilaginous shell in the latter. Both these families have descended from Limacinidae; the 
Cymbuliidae are more specialised with regard to pelagic life. — The figure of Boas*) (though 
this author did not recognize the true phylogenetic affinity of the Cymbuliidae) may serve to 
make PELSENEER’s opinion better understood. 

I shall not enlarge upon the various “species” referred to the genus Cyméulia, as they 
have already been discussed by PeLseneer. In some cases figures and even description are 
entirely wanting, as in Cymdéulia obtusa Lesueur®) (not mentioned by PELSENEER). Up to this 
time: it is only one species we know fairly well. But even this form, Cyméulia peronz, has 
never been sufficiently figured. I have had occasion to study some specimens from the 
Mediterranean. After careful examination of the shell, I observed that the rows of spines were 
hot quite similar in the different specimens. The large forms (62—43 mm.) one of which is 
figured on PI. III, figs. 82—84, showed on the lateral side three parallel rows (fig. 83, a, 4, c), 
while other specimens (42—-26 mm.) possessed only one of these rows (fig. $6, a). In addition 
to this, the spines at the aperture which are of unequal size in the large specimens, especially 
at the right side where they are very strongly developed, are almost uniform in these small 
individuals. Are the latter young forms which have not reached a definite size? Or do they 
represent perhaps a new species, not hitherto observed? I can scarcely admit this last opinion, 


as the difference, above noted, among the specimens has never been recorded by any author 


1) Challenger Report, LXV, p. 96—97. 
2) Spolia Atlantica, p. 25, fig. G. 
3) In DE BLAINVILLE, Manuel de Conchyliologie, p. 655. 
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who studied the Mediterranean species. The little material as yet at my disposal has not 
enabled me to decide upon the question; I, therefore, have restricted myself in figuring the two 
types only (PI. III, figs. 82—87) and to indicate the difference between them, hoping to publish 
hereafter further researches of my own, in order to make out whether we have to do with 
two really distinct species or not. 

PreLseNneeR ') described a second new species of which he had seen the shell only. This 
shell of Cyméulia parvidentata is distinguished especially by the constriction towards the 
middle of its length. 


Finally a third species has been caught by the Siboga Expedition. 


1. Cymbulia sibogae n. sp. (PI. II, figs. 88—g0). 


Living animals: 
Stat. 165. Daram Island. I spec. 
State WiSo%s2u22)) S:, 3126246) EH: 


spec. 


Empty shells: 


Stat. 165. Daram Island. 
Stat slO 72 ass) 5 Sem lails 201.291. 


StaterdSsmOrsl 720.9: 120" 14105 1. 6 Specs 
I spec. 
2 


spec. 


Description: Shell slender, with the dorsal portion very much pointed; spines on the 
surface very small and all of nearly the same size, even those which surround the aperture. 
The rows of spines are arranged in nearly the same way as in the small type of Cyméula 
peront, but the two rows ending in the ventral points do not exhibit the constriction in its 
middle (compare figs. 87 and go), being almost straight throughout their length. 

The animal shows very great resemblance with Cymdéulia peront; | could not observe 
any marked difference from this species, except in the smaller size. The proboscis, the tentacles, 
the fins, the foot and the pallial gland (the latter was only preserved in the specimen of 
Stat. 165) are entirely like the corresponding organs in the Mediterranean species. 


Dimensions: 24—11 mm. 


Remarks: 


I. This species exhibits some characters which are common to both the species of Cyméulia, 
actually known. It seems to have close affinity with Cywedulia perond (the small type) but 
is distinguished from it: 

1° by the acute dorsal extremity. 

2° by the straight rows on the aboral surface of the shell; in Cyméulia feront these 
rows are more sinuous. 

3° by the smaller size. 


4° by a shallower sinus at the ventral end. 


1) L. s. c. p. 97, pl. Il, figs. r2—13. 
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On the other hand it differs from Cymébulia parvidentata: 
1° in having no constriction of the shell, nor the sharply marked angle of the two rows 
which end in the ventral points. 
2° in the possession of two rows (fig. 90,@) reaching the middle of the shell; these 
rows do not run so far in Cymébuha parvidentata (the figure of PELSENEER is without 


accompanying letters). 


I]. Of the two specimens of this new species, which were attached to the shell, only one has 
been very well preserved (in formol 4°/,). The other is not in a good condition, as the pallial 
gland was damaged by the influence of alcohol. I have referred to this species the empty 
shells of the Siboga-material, though most of them are in a bad condition. Among these 


shells there are some of very small size, scarcely reaching 11—12 mm. 


Some specimens of Cyméufza, with a ventral lobe to the fin, may be briefly described 
here. As the shells are wanting, I shall abstain from giving them any specific title. 
A. A form (fig. 91) which bears a ventral lobe proportionnally longer than in Cymdulia 
stbogae, but in every other respect entirely like this species: 
States On i7/.5) Ne, 020226 m a Spec: 
Statse2A5 Aw tO.b Sy lsOulS ont. 2) Spec. 
&. A specimen (fig. 92) in which the dorso-lateral margin of the fin does not exhibit the 


characteristic area without muscular fibres; the width across the wings is only 6 mm. 
Stat. 165. Daram Island. 1 spec. 


C. Finally a specimen (fig. 93) with the same habitus as Cyméulia stbogae, very probably 


identical with it: 


State sueled ate mio 7 2162 olla: Tespec: 


Anatomical Remarks. 


The study of the little material at my disposal has given me occasion to note something 
about the anatomy which does not quite agree with former researches. Though my remarks 
are not complete, I hope to renew hereafter my researches at the Naples Zoological Station. 

The pallial gland is asymmetrical; the right portion is more developed than the 
left, though this latter extends more ventrally. The proximal part of the gland is divided 
by a broad transverse asymmetrical band, which consists of two parts (Pl. III, fig. 94, a) 
The distal portion also exhibits a narrow band (4). My description differs a little from that 
of PELSENEER 2. 

The digestive tract. Two rounded salivary glands are situated just before the 
radula; they may be distinctly seen on transverse sections. The oesophagus is strongly 


1) Chall. Rep. LXVI, p. 22, pl. III, fig. 8. 
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longitudinally folded and opens widely into the stomach. The posterior part of this latter has a 
strong layer of circular muscles. In the stomach are four large horny plates, two dorsally and 
two ventrally. Between the two dorsal plates, a little more distally, is situated a fifth triangular 
plate. The dorsal position of this posterior plate is remarkable, for in the Cavoliniidae it is 
situated on the ventral side. PELSENEER does not say whether this plate of the Cymbuliidae 
is dorsal or ventral. 

The liver extends very far forward; it opens into the stomach, immediately behind the 
horny plates, by a very large opening, situated a little to the right of the median line. This 
wide hepatic duct soon divides into two. According to GrGENBAUR"') there are from three to 
six canals. SouLeveT”) mentions: “un conduit assez large qui s’ouvre a l’origine de Vintestin” 
Finally PeLseNkeR has seen two hepatic ducts. After receiving the hepatic duct the stomach 
exhibits dorsally a large and short coecum, in which the brown villi of the stomach extend. 
A long intestine is coiled up in the liver and in the gonad; its walls are extremely thin, 
consisting only of one layer of flat ciliated cells. The intestine is curved in the same way as 
in the Cavoliniidae; the anus, however, is quite ventral, scarcely reaching the median line, 
whereas, as one knows, in the Cavoliniidae the anus is situated at the left side. 

The generative organs. The gonad is especially developed on the left side, but 
distally it occupies the whole Sone portion of the visceral mass. It is composed of lamellae 
as in the Cavoliniidae; the histological structure too is nearly the same, but I found the ova 
in the central portion; peripherically the spermatozoids cling together. At the anterior part of 
the gland, at its concave side, a narrow duct proceeds from it (Pl. HI, fig. 95,@). This duct, 
with occasional dilatations, surrounds the accessory genital glands, which are situated before 
the stomach, on the ventral side. The large muciparous gland (6) is strongly folded, especially 
on the ventral surface; a small albuminiparous gland (c) may be distinguished at the right 
side. The latter shows a peculiar external structure of bunch-like elevations. Between the two 
glands a receptaculum seminis with a rather long duct (¢) is situated, and here too a vas 
deferens (e), soon becoming a spermatic groove, arises. 

The penis opens in the middle line, behind the tentacles. The walls of the copulatory 
organ are very strongly folded, and there is an epithelium of high cells with deeply staining nuclei, 
which is so characteristic of the Cavoliniidae, but no horny stylet in the cavity of the penis. 

The central nervous system. A short description may be sufficient, as the 
nervous system has already been recognised in its peculiarities by PELSENEER °). 

The cerebral ganglia, situated at the side of the oesophagus as in all Thecosomata, and 
united by a long supra-oesophageal commissure, are rather elongated (PI. III, figs. 9798, ¢). 
The pedal ganglia (f) are the largest, coloured whitish, and nearly circular. The second pedal 
commissure (figs. 96, 98,@) has not been figured nor mentioned in this genus by any previous 
author. In the arrangement of the visceral ganglia (v. f.v.) is shown again the phylogenetic 
affinity to Peraclis. These ganglia are three in number and disposed symmetrically; the two outer 


1) Untersuchungen iiber Pteropoden und Heteropoden, p. 48. 
2) Voyage de la Bonite, vol. II, p. 234. 
3) L. s. ¢., p. 24—26, pl. III, figs. 10—11. 
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ones are of the same size, somewhat smaller than the median (f. v.). The lateral visceral 
ganglia (fig. 97, v) are not in any way connected with the pedal ganglia, but with the cerebral 
ones. So the central nervous system is quite symmetrical. The distribution of the nerves 
is the following : 

‘From the anterior part of each cerebral ganglion three nerves proceed (fig. 97 —98, 6—8). 
A slight sinuosity, already observed by PELSENEER, divides the ganglion into two segments; from 
the dorsal segment the tentacular nerve arises (6); the two other nerves supply the proboscis. 

The pedal ganglia give origin to two large nerves (figs. 96—97, 1), ramifying very 
widely into the fins, as may be seen in fig. 99. Two of the branches extend in the ventral lobe 
of the fin. Besides, from each pedal ganglion issues a nerve, directed forward (fig. 98, 
9—10); a similar nerve occurs in Cuvzerzna. | could not make out which part of the animal 
is innervated by these nerves, (perhaps the retractor muscle of the proboscis). 

From each lateral visceral ganglion a very strong mantle-nerve proceeds (fig. 96, 2—3); 
two nerves innervating the visceral mass, issue from the median visceral ganglion. The stronger 
of these nerves (5) proceeds from the posterior part of the ganglion, slightly to the left, another, 
very thin, arises from the right side (5). The implantation of (4) and (5) is the only clearly 
marked asymmetry in the nervous system. 

The buccal ganglia are closely approximated, but yet distinct. These ganglia, as well 
as the nerves issuing from them, have already been described and figured by PELsENEER?). 


Cymbuliopsis Pelseneer. 


Cymbulia (part.) Auctorum. 
1872. Corolla Dall, Description of sixty new forms of Molluscs from the West coast of North- 
America and the North Pacific Ocean, Americ. Journ. of Conch., vol. VI, p. 137. 
1888. Cymbuliopsis Pelseneer, Chall. Rep., LXV, p. roo. 


The species of Dat is very imperfectly known, and as no figure exists of Corolla 
spectabilis and its diagnosis, given by Datt, consists only in the negative character of the 
absence of a shell, it remains doubtful whether the species belongs to Cyméuliopsis, notwith- 
standing Datu’s assertion (see p. 51). The genus is distinguished from Cyméulia and Gleba by 
the presence of a shell with a very large cavity and thin walls. The animal very closely resembles 
Gleba, having a proboscis, free throughout its length, a fin without ventral lobe, and with neither 
radula nor jaws. As far as I can judge, however, it differs from GJeéa by the three very 
distinct muscular systems in the fin, and in the absence of the indentations on the fin margin. 
As only very few species of both these genera are known, it is very probable that other forms, 
not yet discovered, will link together the two types. 

The discrimination of the species of Cyméuliopsis was no easy task, as the type-specimens 
have been very imperfectly described, and scarcely any attempt has been made to compare 
the various species mutually *). 


Mi) Wye Sac, ps 20, plore lL Vanhip 2. 
2) A laudable exception is made by PELSENEER (Chall. Rep., LXV, p. 1o0o—101). 


SIBOGA-EXPEDITIE LII. 8 


58 


Three species have been described in literature. They are the following: 
1. “Cymbulia’ ovata Quoy and Gaimard. 
2. “Cymbulia” calceola Verrill. 

Cymbuliopsis vitrea Heath and Spaulding. 


ios) 


“Cymbulia’”’ ovata is very imperfectly known; I shall discuss this species further on. 

The summary description’) given by VeRRILL, of *Cyméulia’”’ calceola and especially the 
smallness of the rather schematical figure *) does not allow absolute certainty as to the specific 
distinctness of the species, about which, however, we possess a rather extensive anatomical and 
histological study by Peck *). It is possible that the * 7zedemannia’’ mentioned by Boas *) may 
be identical with “ Cyméulia” calceola. At any rate the specimen of Boas is a Cyméuliopsis as 
is elucidated by the shortness of the proboscis and the three distinct muscular sets in the fin. 

Cymbuliopsis vitrea*) is somewhat better known; it seems to resemble very closely the 
preceding species. Perhaps it is the same as Corolla spectadilis, and consequently also identical 
with the form obtained by the Challenger Expedition *), these forms occurring in the same 
locality (North Pacific Ocean). 

None of the specimens of Cymdéudéopsis in the Siboga-material can be identified with any 
of the foregoing species. At least one new species may be established. Taking into account 
the incompleteness of the description and the figures, given by Quoy and Garmarp, it remains 
doubtful whether the specimens from the British Museum, described by PELSENEER’), belong 
really to Cyméduliopsis ovata. The same is true of Cyméuliopsts calceola, the anatomy of which 
was studied by Peck (see above). The diagnosis of this species, procured by its discoverer, is 


insufficient. I have tried to give a synopsis of the species of Cyméudlzopsis, actually known. 


Synopsis of the species. 


1. Shell somewhat pointed at its ventral margin; aperture shorter 
than half the length of the shell. Pe ee es. Cy mbuieops7s ovata, 


Shell rounded at the two extremities, aperture longer than half 


the lengthsof ithe shelle. --..) 7 G2) aes a. 
2. Fins projecting beyond the ventral margin of the shell almost 
half its width... 2.0. 84 9 "@ 6 gh Gh ae ee em ChieOelaops7s cuzizcm. 
Ventral margin of the shell extending nearly as far as the 
anterior sborder, of the fins). 920) ae eee ee ee 
3. Tubercles regularly placed all over the shell . . . . . . . Cymbuliopsis calceola. 


Tubercles irregularly placed, smaller and closely grouped together 


on the aboral surface of the shell; entirely absent atthe ventral margin Cymdudleopsis intermedia. 


1) In: Americ. Journ. Sci. and Arts, vol. XX, p. 392—394, 1880. 

2) In: Transact. Connect. Acad., vol. V, pl. LVIII, fig. 33. 

3) Stud. Biol. Lab. J. Hopkins Univ., vol. IV, p. 335—553- 

4) Spolia atlantica, p. 141, p. 3, fig. 31. 

5) HeatH & SPAULDING, Proc, Ac. Nat. Sci. Philadelphia, vol. LIII (1901), p. 509—511). 
6) PELSENEER, Chall. Rep., LXV, p. 104. 

7) L. s. c. p. 100, pl. II, figs. 15—16. 
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Two species have been observed in the East-Indian Archipelago as yet. 


“1. Cymbuliopses ovata (Quoy and Gaimard). 


1832. Cymbulia ovata Quoy and Gaimard, Voyage de l’Astrolabe, vol. I, p. 373, pl. 27, 
figs. 25—30. 

1852. Cymbulta ovularis Rang, Histoire naturelle des Mollusques Ptéropodes, pl. XI, figs. 1—6. 

1888. Cymbuliopsis ovata Pelseneer, Chall. Rep. LXV, p. roo, pl. II, figs. 15—16. 


This species, with short aperture and regularly placed tubercles, was found by Quoy and 
GaimarD in very large shoals off Amboina. Since then, however, never any other locality has 
been recorded, and at Amboina it was never found again, even not by the Siboga Expedition. 
: Soueyet ') thinks that Quoy and Gaimarp, figuring the species, were mistaken as to the 
relative position of the animal to its shell; in this respect, however, the figure is exact, though 
otherwise it is not very reliable. Those of PELSENEER are decidedly better, but the animal is not 
figured, and PELSENEER does not say, whether the specimen which served him for anatomical 


study, belonged to this species or not. 


2. Cymbuliopsis intermedia n. sp. (Pl. IV, figs. too—104). 


Living animals: 


Stat. 144. Damar Island. I spec. 


Empty shells: 


State, 46. So04c71S.) Lid 44.3). 1 spec. 
StateenGOs 222915) 5:4 Sh. 33H al Spec. 
State lO7e  2295.9.,, D3le 20.2 1H. 3\ Spec. 
Staten2OsSelOgsheOsme4. mabe. lespec: 
Sits QUA, sie) See zezin 1D al Goyelen 


Description: The shell exhibits the usual characters of Cyméuliopsis. The aperture 
is always somewhat longer than half the length of the shell. In the distribution of the 
tubercles I could not observe any regularity; on the aboral surface are some which are smaller, 
more closely grouped “together; at the ventral margin there are none (figs. 102, 104). This 
character of the shell agrees partly with what is found in Cyméduliopsis vitrea. Aperture 
unarmed, thickened lateral sides; these thickenings disappear towards the ventral margin. 
Tubercles at the oral surface sometimes fused together into mere unevennesses, separated by 
shallow grooves. Animal as in other species of Cyméuliopsts; proboscis short and broad, 
tentacles very short; fins with three distinct systems of muscles; anterior border of the fins 
scarcely projecting the ventral margin of the shell (almost as in Cyméuliopses calceola); pallial 
gland twisted to the left, with three transparent bands. 

- Dimensions: 39—23 mm. Shell of Stat. 144: 30 mm. : 

Colour of the shell: Generally transparent, sometimes yellowish, or even dark- 

brown (alcohol- and formol-specimens). 


1) Hist. nat. d. Moll. Ptérop. p. 68. 
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Remark: 


I. The description is taken especially from the specimen of Stat. 144, which was still attached 
to the shell. The empty shells are so much alike the one of Stat. 144, that, to my opinion, 


they equally belong to Cyméulopsis intermedia. 


Several specimens of Cyméuliopsis without shell were found by the Siboga. I shall not give 
them any specific title. In the general aspect of the animals I cannot observe any marked difference 
from the species above described. The dimensions, however, are sometimes quite different, and 
vary from 35 to 6 mm. The formol in which the specimens for the greater part have been 
preserved, has seriously damaged the mantle-organs, the pallial gland, and even the nucleus. 

One of the specimens is figured on Pl. IV, fig. 105. 


They were found at the following localities: 


Living animals: 


Stats 124062527 SNe. 125-3) aba ie spec: 
StataslAie 1 0nd Ss L277 = by. aukem lESPEC: 
Stat, 148107076195 120 214\.5peilspec: 
Stat. 165. Daram Island. I spec. 
Stats 1675 2> 75) Ss lig le 2OL Qua tespece 
Stats 105.9 39020.0) 9.40275 22 OiE a 2espec: 


The specimen of Stat. 167 is perhaps a Cyméuliopsis intermedia, as at this same 


mad 
station three shells of this species have been collected. 


Some larval forms of Cymbuliidae have been recorded by the expedition. The general 
habitus of these larvae differs very much. Some of the forms are figured on Pl. IV, figs. 
106—108. They bear curious appendages to the fins. Their affinity to any adult form cannot 
be made out; very probably they belong to various genera. 


The following localities were recorded: 


Living animals: 


fe} 


Stateldien 1 wuOLAs SO al 2aeeour. 4 spec. 
Stats UA Sali Avs Osa Zhe Ob. 8 spec. 
StateiS5.0 se 200m 9: 27022, ONky. 8 spec. 
State2025 3292-5 S:5 L2Ac Sa bal mee eeho specs 
Stat. 225. Near the Lucipara Islands. 2 spec. 
Stat. 27655624765 S.,, 126440145) I spec. 


The specimen without shell of the Challenger (Chall. Rep. LXV, p. 99) is a larva, as 
it bears appendages to the fins. I have studied this specimen in the British Museum. 
Anatomical Remarks. 


The close resemblance which Cyméuliopsis shows to Gleda, is also markedly expressed 


by the visceral anatomy of both genera. 
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few remarks of PELSENEER'), a study by Peck’) on Cyméuliopsis calceola, and a preliminary 
note of HeatH and Spautpinc*) on Cymduliopsis vitrea. About Gleba we know something 
more, especially after the researches of vAN BENEDEN *), GEGENBAUR’®) and PELSENEER °). 

As.I have had an opportunity to examine some specimens of G/eéa, brought home from the 
Naples Station by Dr. Nirersrrasz, I have been able to compare the results of my examinations 
of Gleéa with those, obtained from the study of Cymduleopses. Some specimens of this latter 
genus were investigated by making a series of transverse sections. 

As no sufficient drawing of GZleba cordata exists, and in order to show the muscular 
fibres in the fins, already alluded to, a figure is given on Pl. IV, fig. 109. Fig. 110 represents 
the shell. In the small specimens, however, the shell bears no tubercles, and is perfectly smooth. 
I may further remark, that the number of indentations is not always five, but varies in different 
specimens from six to four. 

The pallial gland presents a similar aspect in both genera (Pl. IV, figs. 111—r12). It 
is somewhat asymmetrical, and three transverse bands divide the shield in four parts. The most 
proximal of these bands (a) is very narrow, the second (é) is the broadest and asymmetrical 
while the most distal (c) does not divide the pallial gland over its whole breadth, as this 
band does not reach the right side. In Cymdéuliopses as well as in Géeéa the pallial gland is 
twisted slightly to the left, contradictory to Peck, who described and figured the pallial gland 
of Cymbuliopsis calceola, as twisted to the right. Neither radula, nor jaws or salivary glands 
are found in each of the genera. The very long oesophagus is more markedly separated from 
the stomach as in Cymdéulza. In the stomach, situated quite dorsally and slightly to the right 
in the visceral nucleus, are found the same horny masticatory pieces as in Cymdulia, the fifth 
plate being equally dorsal, as Peck stated already in the species, studied by him. A coecum 
could scarcely be indicated, and was even entirely absent in Cywedulzopsis. A little to the right of 
the median line opens the liver with a very large opening. The liver occupies almost the whole 
visceral nucleus, extending proximally even as far as the central nervous system, so that its 
proximal end is interposed between the ganglia and the oesophagus. Immediately beneath the 
hepatic opening a very thin intestine arises which takes its direction to the left side, and then 
runs on at the dorsal side of the stomach to the right. Though the extreme portion of the 
rectum is directed to the left, the anus does not reach the median line, and opens to the right 
Grate e NV iio 1:1 3): 

The heart and the kidney are situated above the visceral mass. The kidney (PI. IV, 
fig. 114, 6) has a semi-lunar shape, and at its concave side, towards the nucleus, is found the 
heart (a). Both these organs are situated nearly in the median line, but the left lobe of the 
kidney is slightly more daveloped than the right. The opening into the mantle-cavity is found 


at the right side (@); it is represented in the figure in a contracted state. I have not found, 


1) Challenger Report, LXVI, p. 26—27. 

2) Stud. Biol. Lab. J. Hopk. Univ., vol. IV, p. 335—353- 

3) Proc. Ac. Nat. Sci. Philadelphia, vol. LIII (1901), p. 509—511. 

4) Acad. Roy. de Bruxelles, tome XII, p. 21—27, pl. Il. 

5) GecEenBauR. Untersuchungen iiber Pteropoden und Heteropoden, p. 54—68. 
6) L.'s. c., p. 27—28. 
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however, the reno-pericardial opening, neither in Géeéa nor in Cymbuliopsis. GEGENBAUR and 
Peck have equally sought in vain for this opening. The pallial cavity of most of the specimens 
of Cymbuliopsis at my disposal being in a very damaged condition, I have not ventured to 
sacrifice the only type-specimen of Cyméuliopsds intermedia, that I might perhaps discover this 
opening. In Gleda I did not succeed in finding it, notwithstanding many attempts. 

In this genus, however, I have found an opening (e) in the mantle, at the right side. It is 
oval and surrounded by a sphincter; the pallial cavity communicates through it with the exterior. 
The presence of this opening seems to me quite unique; I could not discover in literature 
any mention made about it. — The heart “hat so ziemlich die Gestalt eines Kartenherzens” as 
GecENBAUR already said. On its walls, as on those of the wide aortae, large nuclei are distinctly 
visible. GrGENBAUR mentions three vessels proceeding from an aorta, I have seen only two of 
them (a0,, as); and an auricle I did not observe at all. Readily admitting the incompleteness 
of my description of the excretory and circulatory organs, I hope, however, to take these 
studies up again as soon as possible. 

About the generative organs I can scarcely mention anything. For it is a peculiar 
fact that any trace of a gonad, of accessory genital glands and even of a penis, is entirely 
wanting in some specimens. The lack of a penis has already been recorded by Peck. The 
gonad is distributed over the visceral nucleus as a thin sheet. As to the genital duct and the 
accessory glands, I could not observe anything with some certainty. GEGENBaUR’s description, 
and especially his figure of the generative organs in Gleda, seems a priorz somewhat strange. 

The central nervous system resembles very much that of Cywdulea. The number 
and disposition of the ganglia is the same (figs. 115—116). The cerebral ganglia (¢) are 
elongated; at their anterior side a segmentation presents itself, which is more clearly marked in 
Gleba; at their posterior side a globular swelling is visible in Cyéduliopszs, while in G/eda this 
swelling is divided into two or, strictly speaking, three smaller ones. As PELSENEER already 
remarked, nerves do not proceed from these swellings. The cerebral commissure is extremely 
long, and distinctly separated from the cerebral ganglia. The arrangement of the pedal (4) and 
visceral ganglia (v. f. v.) is quite similar to that in Cyméulia. A small anterior pedal commissure 
is equally found here. The posterior visceral ganglion is somewhat larger than the two lateral. 
According to the figure of Peck the three visceral ganglia are of the same size. The nerves 
arising from the ganglia are disposed in exactly the same manner as in Cymdéulia, at least as 
regards the pedal and visceral ganglia. — From the anterior side of the cerebral ganglia 
only two nerves issue (not three as in Cymdbulia). Both these nerves arise from the ventral 
segment. The more ventral (1) which is the stronger and somewhat swollen at its base, 
supplies the tentacle, a very thin and slender nerve (2) goes to the penis. This latter nerve 
does not seem to have been perceived either by Peck, or by PELsENEER. The first author 
mentions two cerebral nerves of which the dorsal supplies the tentacle, while the other 
innervates the proboscis. I cannot agree with this explanation, for according to my investi- 
gations, the nerve to the proboscis proceeds from the pedal ganglion. PELSENEER has only 
made reference to the tentacular nerve in G/eda. — The pedal ganglia give origin to the same 


nerves as in Cyméulia: two large nerves (4,5), ramifying widely into the fins (fig. 117), issue 
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from each ganglion. From the anterior side a slender nerve (3) innervates the proboscis; 
PELSENEER first spoke about this nerve in G/eéa. — From the visceral ganglia four nerves arise; 
each mantle-nerve (6) soon divides into two branches; the lower branch of the right nerve 
supplies the osphradium. The two nerves of the posterior visceral ganglion innervate the 
visceral mass, 

The two juxtaposited buccal ganglia, close to the oesophagus, are situated a little 
before the pedal ganglia. The arrangement of these ganglia is characteristic of the Cymbuliidae 


as well as of the Limacinidae. 


GYMNOSOMATA de Blainville. 


1824. Gymnosomata de Blainville, Dict. d. Sci. Nat., vol. XXXII, p. 271. 
1885. Deutocephala Wagner, Die Wirbellosen des weissen Meeres, Bd. I, p. 119. 
1886. Pterota Boas, Spolia atlantica, K. dansk. Vidensk. Selsk. Skriv., 6 Raekke, Bd. IV, p. 14. 


The Gymnosomata form a group among the Tectibranchia which exhibits the nearest 
affinity with the Aplysioidea. For that reason they are not so closely related to the Thecosomata 
(which are Bulloidea modified in adaptation to their pelagic life) as to unite these two groups 
to the order “Pteropoda’. In spite of many points of resemblance, generally based on 
convergence, the whole organisation of the Gymnosomata is quite different from that of the 
Thecosomata. Both these groups possess a different origin. 

This important fact, already alluded to by Boas'), has been amply discussed by 
PELSENEER *) who, correcting some of Boas’ suggestions, was the first to trace out the phylogenetic 
affinity of the Gymnosomata (see also p. 6). 

From a systematic point of view the Gymnosomata were very unsatisfactorily known, 
not yet twenty years ago. Now, it is true, that the study of these animals, still more than that 
of the Thecosomata, is made difficult by several facts. First the animals are generally very 
small, and their bodies being strongly and irregularly contracted in the preserving fluid, it is 
not easy to describe their true shape. In the second place the buccal appendages, on which the 
systematization is mainly based (at least as regards the species of the same genus), are nearly 
always retracted in preserved specimens, and not visible externally. Finally, the gills are often 
concealed under the large folds of the body-wall. And so, every point for a right conception, 
regarding the systematic position of any member of the Gymnosomata, can only be obtained 
by means of careful examination and dissection. 

Notwithstanding the acknowledgment of the difficulties above mentioned, one can scarcely 
suppress an angry feeling against such authors as Quoy and Gaimarp, BRuGuIERE, and even Rane. 
For these naturalists, describing “new species’ without indicating any specific distinctness, and, 


indeed, destitute of any knowledge about the organisation of these animals, have been the 


1) Spolia atlantica, p. 179. 
2) Chall. Rep. LXVI, p. 82—88. 
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cause that these “species’’ are now very vaguely known, and will remain so in the literature on 
the Gymnosomata, without much possibility that other naturalists may recognize them with certainty. 


Though the studies of Cuvier, Escuricut, pe BLAINvILLE, VAN BENEDEN, SOULEYET, 


GeGENBAUR, TRoscHEL, MULLER, For, Kronn and Wacner — treating of whole groups or of 
a single species only — have decidedly their merits, it was not until Boas and PerseNeer took 


up their tasks, that the systematic classification of the Gymnosomata became clearly established. 
Many of the species formerly described, ought to be obliterated as real species, as_ their 
characterization is insufficient, only a few should remain. On the other hand, the number ot 
distinct species was importantly increased by the two last-mentioned zoologists. The result of their 
monographs was, that twenty-one species were then really known. These species belonged to 
five families and seven genera (PELSENEER). 

It may be supposed, however, that we know only a small number of the species, really 
existing in our seas. So, from the Mediterranean some peculiar larvae were formerly described 
by GreGcENBAUR'), which since that time no naturalist has found again, at least not in the adult state, 
but which belong to a genus 7%diptodon, established by Boas’). Many of the species, badly 
described by previous authors, may nevertheless represent curious types, about the characters 
of which we unfortunately do not possess sufficient information. According to the preliminary 
notes of MEIsENHEIMER, there has already been found in the material of the Valdivia Expedition 
a new family, Pteroceanidae *), and one new genus Schzzobrachium *). 

And finally the results of the Siboga Expedition show that explorations in a rather 
limited area, as the eastern part of the Indian Archipelago, may procure very sufficient results. 
For six genera, one of which is new, are represented in the collection, while the number of 
species amounts to eight. Five of them had not been described before. 


Family I. PNEUMONODERMATIDAE. 


1840. Pneumodermidae (part.) Gray, Synopsis of the contents of the British Museum, p. 86. 

1846. Pneumodermidae Agassiz, Nomenclator zoologicus, Index, p. 299. 

1853. Pneumodermidae (part.) d’'Orbigny in Ramon de la Sagra, Histoire physique, politique 
et naturelle de Vile de Cuba, Mollusques, vol. II, p. 7o. 

1855. Cloidea (part.) Gegenbaur, Untersuchungen uber Pteropoden und Heteropoden, p. 212. 

1856. Clizdae (part.) Woodward, A Manual of the Mollusca, p. 208. 

1858. Pneumodermonidae ( part.) H. and A. Adams, The Genera of recent Mollusca, vol. I, p. 62. 

1862. Pneumodermidae Bronn, Die Klassen und Ordnungen des Thierreichs, Bd. III, p. 645. 

1863. Pneumodermacea Troschel, Das Gebiss der Schnecken, Bd. I, p. 56. 

1871. Pneumodermatidae Dall, Description of sixty new forms of Molluscs from the West 
coast of North America, Americ. Journ. Conch., vol. VI, p. 139. 

1887. Pneumonodermatidae Pelseneer, Challenger Report, LVIII, p. 11. 


1) Untersuchungen tiber Pteropoden und Heteropoden, p. 95—97, pl. V, fig. 14—15. 
2) Spolia atlantica, p. 174. 

3) Zool. Anz., Bd. XXVI, p. 92—99. 

4) Ibid., p. 410—412. 
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The characters of this family, which includes a rather large number of species, were 
established by PrtseNeer. According to his researches and those of Boas, three genera may be 
properly distinguished: 


1. Dextobranchaea Boas’). 


to 


Spongiobranchaea A’ Orbigny *). 


3. Pneumonoderma Cuvier *). 


These three genera are all characterised by the presence of suckers on the ventral side 
of the buccal cavity and of a gill on the right side. _ 

If the genus Schzzobrachium Meisenheimer *) really belongs to this family, the possession 
of a lateral gill is no longer characteristic of the Pneumonodermatidae, and so only the suckers 
remain, either situated on buccal appendages or directly inserted on the ventral wall of the 
buccal cavity. I deem it, however, better to await MEISENHEIMER’s extensive monograph on the 
Gymnosomata of the Valdivia Expedition, before it ‘can be ascertained with certainty whether 
Schizobrachium must be referred to the Pneumonodermatidae or not. 

Of the four genera above named, only one was represented in the material collected 


by the Siboga. It is the genus: 


Pneumonoderma Cuvier. 


1804. Pueumoderma Cuvier, Mémoire concernant l’animal de |’Hyale, etc., Ann. Mus. d’Hist. 
Nati Pansjs vols LV. p.282: 

1810. Pneumoderma Péron and Lesueur, Histoire de la famille des Mollusques Ptéropodes, 
Ann. Mus. Hist. Nat. Paris, vol. XV, p. 65. 

1815. Pneumodermis Oken, Lehrbuch der Zoologie, Bd. I, p. 326. 

1815. Aegle Oken, Ibid., p. 326. 

1817. Pneumodermon Cuvier, Le Regne animal, vol. II, p. 380. 

1846. Pneumonoderma Agassiz, Nomenclator Zoologicus, Index, p. 299. 

1855. Pueumonodermum Herrmannsen, Indicis generum Malacozoorum primordia, vol. I, p. 309. 


1879. Cirrifer Pfeffer, Ubersicht der wahrend der Reise um die Erde..... auf S. M. Schiff 
“Gazelle” und von Hrn. Dr. JAGOR..... gesammelten Pteropoden, Monatsber. Ak. 


Wiss. Berlin, p. 249. 


This genus is chiefly characterised by the presence of two acetabuliferous buccal 
appendages, the suckers of which do not increase in size from the base of the appendage to 
its distal extremity — and by the great development of the lateral and the posterior gill. 

After the investigations of Boas*) and PrLseNEER") we now know six species of this 
genus. Most of the forms, described by authors previous to the above-mentioned zoologists, were 


either identical with other species already known or too insufficiently characterised. Some of 


1) Vorlaufige Mittheilung iiber einige gymnosomen Pteropoden, Zool. Anz., Jahrg. VIII, p. 688. 

2) Voyage dans l’Amérique méridionale, vol. V, p. 130. 

3) Mémoire concernant Vanimal de l’Hyale, etc., Ann. Mus. d’Hist. Nat. Paris, vol. IV, p. 232. It has not become clear to 
me, why PELSENEER has used the name Pxeumonoderma and not Preumodermon. 

4) Zool. Anz., Jahrg. XXVI, p. 410—412. 

5) Spolia Atlantica. p. I51—I55. 

6) Challenger Report LVIII, p. 23—32. 
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these forms I shall have to discuss further on, as they were obtained within the area of 
exploration of the Siboga. 

The material of this expedition contains three species, two of which are new. One 
species, recorded from the East-Indian Archipelago has not been obtained. 

I may lay stress on the fact that it is often very difficult to distinguish the species 
from each other. The body being strongly contracted, it is by no means easy to discover the 
exact shape of the lateral and the posterior gill; and the buccal appendages can be examined 
generally only by dissection of the head-cavity, in which they are retracted. Added to this 
the excessive smallness of some species (not yet 2 mm.), one can understand the difficulty 


with which the systematic classification of Pxezmonoderma is connected. 
iy 


1. Pneumonoderma peront (Lamarck). 


1815. Aegle cucullata Oken, Lehrbuch der Zoologie, Bd. I, p. 327. 

1819. Pneumodermon peront Lamarck, Histoire naturelle des Animaux sans Vertébres, vol. 
NI ps 204: 

1887. Pneumoderma peroni Fischer, Manuel de Conchyliologie, p. 423. 

1887. Pneumonoderma peroni Pelseneer, Challenger Rep. LVIII, p. 29, pl. I, fig. 2. 


Living animal: 
Stat. 109. Pulu Tongkil, Sulu Archipelago. 1 spec. 


Only one specimen was caught during the whole cruise of the expedition. It is very 
contracted; the skin is plicated in large folds and of a greyish colour. In the shape of the 
gills, and in the disposition of the acetabuliferous appendages, the specimen entirely agrees 


with the descriptions of Boas and Prtseneer. The length is only 8 mm. 


*2. Pueumonoderma mediterraneum (van Beneden). 


1838. Pueumodermon mediterraneum van Beneden, Note sur une nouvelle espéce de Pneumo- 
derme,) Mem: Acad: Sci: Brux., vol. XI; p. 13, pl. Ill, figs. 1—2. 

1852. Pueumodermon peroniu (part.) Souleyet, Voyage de la Bonite, vol. I, p. 274, pl. XIV, 
fics ao ASE LOS 

1852. * Pueumodermon peronit (part.) Rang, Histoire naturelle des Mollusques Ptéropodes, 
pl. XI, figs. 14—109. 

1855. Pueumodermon mediterraneum Gegenbaur, Untersuch. iiber Pterop. u. Heterop. p. 213. 

1859. Spongiobranchea australis (part.) Chenu, Manuel de Conchyliologie, vol. I, p. 116, fig. 509. 

1873. Pneumodermon peroniu Costa, Pteropodi della Fauna di Napoli, p. 22, pl. V, fig. 1—3. 

1886. Pneumodermon macrecotylum Boas, Spolia atlantica; Bidrag til Pteropodernes Morfologi, 
etc., K. dansk. Vidensk. Selsk. Skr., 6 Raekke, Bd. IV, p. 152. 

1886. Pneumodermon andebardi Locard, Prodrome de la Malacologie francaise, Mollusques 
marins, p. 19. 

1887. Pneumoderma mediterraneum Fischer, Manuel de Conchyliologie, p. 423. 

1887. Pneumonoderma mediterraneum Pelseneer, Chall. Rep. L VIII, p. 26, pl. I, fig. 8. pl. I, fig. 1. 


According to Boas, this species has been caught in the Indian Ocean (5° 24’ S., 87°56’ E. 
and’ 10° S., 104° E.) and in the China Sea (16° N., 115° 20’ E.). 
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Munrne recorded!) it (also under the name of Pxeumodermon macrocotylum) from 
“Javasj6n”’ (von ScHkELE, 1885). Notwithstanding its occurrence in the East-Indian Archipelago 
has been ascertained, the Siboga Expedition did not succeed in collecting it. 

Many authors have confounded this species with the foregoing one. Indeed, the confusion 
in the exact discrimination of Px. perond, mediterraneum and violaceum existed up to the time 


of Boas and PELSENEER. 


3. Pneumonoderma heterocotylum n. sp. (Pl. V, figs. 118—119). 


STietis IWR, ah Shy ey Ko ID, 1) Apletes 


Body: Strongly contracted; it seems, however, rather short. Foot of moderate length. 

Lateral gill: short, with fringed lateral somatic crest. 

Posterior gill: dorsal and ventral side of the quadrangular crest fringed; radiating crests 
well developed, each of them bearing on either side five or six fringes, which are subdivided. 

Buccal appendages: small with a great many suckers, distributed in the following 
manner: on either side of the base is situated a bundle consisting of about seventy-five very 
small suckers. In the middle of the acetabuliferous appendage about thirty suckers on very long 
peduncles are inserted. The shape of these suckers is very peculiar, as they are much elongated, 
with thin walls. This whole group somewhat resembles a colony of Vortecella or Efistylis. 

Hook-sacs: strongly developed, the inner sac reaches only half the length of the 
outer one. About twenty strong hooks, strongly bent. 

Radula: not investigated. 

Colour: yellowish, head dark (spirit-specimen). 


Length: 5 mm. 


4. Pneumonoderma pygmacum n. sp. (Pl. V, figs. 120—122). 


Living animals: 

Stats 140. 120).4.9s) 127 025).3). elespec.m(youns): 
Stat. 144. Damar Island. I spec. 

Stat. 165. Daram Island. I spec. 


fe) 


Body: short. Foot rather large, not tapering. 

Lateral gill: very small, with fringed lateral somatic crests. 

Posterior gill: Dorsal and ventral side of the quadrangular crest fringed; each 
radiating crest bears on its median side two very small fringes, not subdivided. 

Buccal appendages: short with about eight suckers; the size of which does not 
increase from the base to the distal extremity. It is very difficult, even in microscopical 
examination, to make out the exact number of the suckers, the whole animal scarcely 
measuring 3 mm. 

Hook-sacs: very much developed, extending as far as the posterior extremity of the 


body. About forty large hooks in each sac. 


1) Pteropoder i Ups. Univ. Zool. Mus., Bih. till K. Svensk. Vet. Akad. Handl., Bd. 13, afd. IV, n° 2, p. 32. 
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Radula: not investigated. 
Colour: as the foregoing species. 


Length: the largest specimen measured 3 mm. 


Remark: The specimen of Stat. 141 shows round its aboral pole a thickened white 
margin, indicating a posterior ciliated ring. The fringes on the radiating crests of the posterior 
gill are not formed yet. As the buccal appendages of this specimen exhibit the same number of 
suckers as those of the two other specimens, I think this larval form may be identical with them. 

Perhaps two other larvae from Stat. 165 may be assigned to this species. The 
length As 2mm. The foot is smaller, more pointed. Gills are wanting, but some traces of two 
ciliated rings are visible. First I regarded these small specimens as some Sfongiobranchaea, 
but this view is contrary to the form of the acetabuliferous appendages (as in Px. pygmacune), 
and also to the rather strong development of the hook-sacs which contain many long, slender 


hooks. At any rate these specimens (fig. 123) are larvae of a Pwxeumonoderma. 


In the literature two species have been described as belonging to Pxewmonoderma; but 
these descriptions are very insufficient. We may, however, draw attention to these forms, as 
they were obtained in the harbour of Amboina. 

One of them, *Pxeumodermon ruber’? Quoy et Gaimard') may be a Clzonopsis as Boas 
thought *); but the presence of a lateral gill speaks against this opinion. As “varieté” of this 
species Quoy and Gatmarp described *) some forms which are very likely Pxewmonoderma, but 
about which nothing can be decided. 

“ Pneumodernton pellucidus”’ of the same zoologists*) seems to be a CZlzonopsis’); but 
here too a lateral gill is figured. Its systematic position must therefore remain uncertain. 

It is very unfortunate that the type specimens of these interesting forms are lost, so 


that any discussion about them is nothing but conjecture. 


Anatomical Remarks. 


The anatomy of the Pneumonodermatidae has been amply studied by PELSENEER °) whose, 
very accurate researches will be the base of our knowledge with regard to the anatomy of 
the whole family, and, indeed, of all the Gymnosomata. 

I had only little material for examination, viz. some specimens of Pxeumonoderma mediter- 
raneum from Naples (kindly presented by Dr. Nrierstrasz), of Px. perone (Leyden Museum), 
of Px. violaceum (Amsterdam Museum), and of Spongzodranchaca australis (Utrecht Zoological 
Museum). As only the representatives of the first named species were sufficiently preserved, | 
have studied those particularly. 


It seems quite unnecessary to me to enlarge upon the researches of previous authors 


1) Voyage de l’Astrolabe, vol. II, p. 389, pl. 20, figs. 19—20. 

2) Spolia Atlantica. p. 171. 

3) Op s. cit., p. 390, pl. 20, figs. 21—24. 

4) Op s. cit., p. 390, pl. 28, fig. 25. 

5) This opinion has been expressed by Boas, Spolia atlantica p. 171. 
6) Challenger Rep. LXVI, p. 38—45. 
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(Cuvier, VAN BeNnEDEN, SouLEvYET and GEGENBAUR), as PELSENEER already gave a criticism about 


them. For conciseness’ sake, I believe it will be better to omit the facts, already known, and 


so I shall confine myself to a few remarks on the nervous system, in which I do not agree 


with PELSENEER’s description ’). 


The nervous system of the Pneumonodermatidae is chiefly characterised by: 
the rather long connectives, the result of which is that the various ganglia are distinct, and 
not fused together. 
the asymmetry of the visceral ganglia (the right is the smaller one), also expressed in the 
nerves proceeding from them. 
the second anterior pedal commissure. 


anastom osing nerves. 


I. The cerebral ganglia are rounded in Pxeumonoderma (Pl. V, fig. 124, ¢), transversely 


elongated with distinct commissure in Spongzobranchaea, quite as PELSENFER already affirmed. 
The connectives by which they are connected with other ganglia have been exactly 
described by PELSENEER: in my figure the buccal connectives are not indicated, in order to avoid 
complication. The cerebro-pedal (a), and the cerebro-pleural connectives (4) are, however, visible. 
A large number of nerves issue from the cerebral ganglia. First the posterior 
tentacle is innervated by two nerves, the lateral and posterior of which (1) is the optic nerve, 
exhibiting an elongated ganglionic swelling at its base. The second nerve, more medial and 
anterior (2) is the olfactory nerve. Both these nerves terminate in ganglionic swellings, almost 
juxta-posed, and a little before these ends an anastomosis comes between them, which shows 
equally an elongated enlargement. Souteyer whose figures °) are by far the best among all 
those of former researches, has not seen this anastomosis, but it was discovered by Boas’). 
Ventrally to the origin of the optic nerve a slender nerve (3) passes to the otocyst. 
This innervation was seen by PELSENEER *) in Spougzobranchaea. 
From the anterior part of the cerebral ganglia arise: 
1° a rather strong nerve (4) to the labial tentacle. In Spougiodranchaea, which has, as 
one knows, the anterior tentacles well developed, the innervating nerve is stronger, 
conformable to this circumstance. 
2° a complex of three nerves (5—7), the function of which I could not clearly make out. 
This complex, however, innervates (according to PELSENEER) the proboscis, the lips 
and the buccal appendages. A common trunk from which two or perhaps the three 
nerves arise, I could not observe. PELsENEER declares that the nerve to the anterior 
tentacle proceeds from a common trunk with another nerve to the buccal appendages, 
but I must deny the truth of this, also with respect to SouLryet’s statement °); besides, 
these two authors have not seen one of the two nerves (from the anterior side of 


the cerebral ganglia) which arise near the median line. 


1) Op. cit., p. 41—45, pl. IV, fig. 9, pl. V, figs. 1, 3. 

1) Voyage de la Bonite, vol. II, p. 268, pl. XV, figs. 29, 30, 32, 34, 35. 
3) Spolia atlantica. 

4) Op. cit... ps 42japl. Vashon 
5) Ope s3:c.. 4p. 268, pl. cVeeh 


gs. 30, 33- 


Me 
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The buccal ganglia are juxta-posed, but yet distinct and not fused together as vAN 
BENEDEN’) pretends. As to their exact shape and the nerves I may refer to SoULEYET *) 
and PELSENEER *). 

The pedal ganglia have been accurately described by Pretseneer; I have only to remark 
that in Pxeumonoderma and Spongiobranchaea the anterior pedal commissure (PI. V, 
fig. 125, af.) is rather long and bent into a sharp angle. 

Here too many nerves may be distinguished (fig. 125). 

From the anterior side of each pedal ganglion arises a strong nerve (8), ramifying 
into the foot. PELsENEER has seen two nerves, somewhat smaller, the lateral of which inner- 
vates the fins, the median the foot. 

From the lateral side, a little more ventrally two nerves proceed (9, 10). The 
lateral nerve anastomoses with a branch of the median one; this fact seems not to have 
been observed yet. 

A little posterior to these nerves the rather strong cerebro-pedal connective (a) 
branches off. 

From the posterior side of each ganglion, again two nerves issue (11, 12) which pass 
to the fins; the lateral nerve soon divides into three, one of which is connected with the 
median by an anastomosis. PELSENEER notes three nerves, the outer of which anastomoses 
with a nerve of the pleural ganglion; this anastomosis is also shown by SovuLeyer. Perhaps 
it has escaped my notice, but at any rate the anastomosis between the two pedal nerves 
has been mentioned by Sourryer*) only. According to PELSENEER, the posterior pedal 
nerves innervate the cervical region; I believe, however, that they pass to the fins. 

A pleuro-pedal connective is not visible externally, as the two ganglia are placed 
very close together. 

The pleural ganglia are the smallest of all and almost circular. A strong connective goes 
from the posterior side to the visceral ganglia (fig. 124, A/v.), while from the anterior 
dorsal side the cerebro-pedal connective proceeds (4). At the point of origin of this connective 
two nerves arise (13, 14), innervating the neck. PELSENEER has only seen the outer nerve; 
I have already told, that the anastomosis, mentioned by him, with a pedal nerve, has not 
been observed by me. 

The visceral ganglia (fig. 124, v) are remarkable by their asymmetry, the left being the 
larger. Just where the connective to the pleural ganglia arises, three nerves (15, 16, 17) 
originate, supplying the visceral sac; a branch of the right lateral nerve innervates the 
osphradium. From the left visceral ganglion (and not from the right as PELSENEER says, 
through a slip of the pen) two nerves pass to the viscera (18, 19). PELSENEER records only one 
visceral nerve from each ganglion to the envelopment of the body; besides, these nerves arise, 


according to him, from the ganglion itself, and not from the transition into the connective. 


a 


1) Recherches anatomiques sur le Preumodermon violaceum dOrb., Mém. Acad. Sci. Brux., vol. XI, p. 46, pl. I, fig. 3. 
2) Op. s.c., p. 269, pl. XV, figs. 31, 33, 38. 

3) Op. s.c., p. 44—45. 

4) Op. s.c., pl. XV, fig. 37. 
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Finally I wish to remark, that the absence of well-preserved material may be my only 
apology for the insufficient manner in which [ could trace out the innervation of the various 
organs. As to the ganglia and the nerves arising from them, I can, however, answer for the 
accuracy of my description. 


When nothing else is noticed, the species studied is Pxewmonoderma mediterraneum. 


Family II. Ciionopsipae. 


1855. Clioidea (part.) Gegenbaur, Untersuchungen tiber Pteropoden und Heteropoden, p. 212. 
59. Pneumodermonidae (part.) H. and A. Adams, The Genera of recent Mollusca, vol. 
Ii ip. 613: 


1862. Clionidae (part.) Bronn, Die Klassen und Ordnungen des Thierreichs, Bd. III (2), p. 645. 
1863. Clionacea (part.) Troschel, Das Gebiss der Schnecken, Bd. I, p. 54. 

1873. Clinopsidei Costa, Pteropodi deila Fauna di Napoli, p. 24. 

1887. Clionopsidae Pelseneer, Chall. Rep. LVII, p. 33. 


1889. Cliopsidae Dall, in: Bullet. U. S. Nat. Mus., n° 37, p. 82. 


The characters of this family consist chiefly in a very long retractile proboscis, without 
buccal appendages, a quadrangular posterior gill, while the lateral one has disappeared. 

A specimen, caught by the Siboga Expedition did not exhibit, however, any trace of 
a posterior gill. 


Only one genus is known. 


Clionopsis Troschel. 


1854. Cliopsis Troschel, Beitrage zur Kenntniss der Pteropoden, Arch. f. Naturgesch., Jahrg. 
DEXG (0) pa 222: 


1855. Clio (part.) Gegenbaur, Untersuchungen uber Pteropoden und Heteropoden, Pp. 22% 
1862. Clionopsis Bronn, Die Klassen und Ordnungen des Thierreichs, Bd. III (2), p. 645. 


Up to the time of Boas only one species was known. Boas himself described a second 


species; and a third one was procured by the Challenger Expedition. I shall describe a new 
species further on. 


“1. Clionopsis grandis Boas. 


1885. Pneumodermon peronit Verrill, Third Catalogue of the Mollusca, added to the Fauna 
of the New England Coast, Transact. connect. Ac. Arts and Sci., vol. VI, p. 431. 

. Cliopsis grandis Boas, Spolia atlantica, K. dansk. Vidensk. Selsk. Skriv., 6 Raekke, 
Bd Weep i70: 

1888. Clionopsis grandis Pelseneer, Chall. Rep. LVIII, p. 136, pl. II, figs. 7—8. 


1886 


According to Boas, this species has been recorded twice from the China Sea (aac Ne 
106°50’ E. and 3°30’ N., 107°E.). Very probably it occurs in the East-Indian Archipelago, 
but it has not been found by the Siboga Expedition. 


4 


hes 
2. Clhonopsis microcephalus n. sp. (Pl. V, figs. 126—128). 


Living animal: 


StdbeecQuahs 20.2 O50 132- 52 4¥E). Spec. 


Body: elongated, truncated at the posterior end. Skin without pigment, transparent, 
with a great many small, brown glands, which are placed in groups of three or four together. 
Two systems of crossing lines (muscular fibres) are visible on some parts of the skin. Visceral 
nucleus extending to the posterior extremity. The connective tissue, consisting of branched cells, 
between the nucleus and the skin especially well developed. The body is somewhat compressed, 
showing a constriction in the anterior part, beneath the fins. I have seen no dorsal spot. 

Head: small; neck short. 

Foot: the anterior lobes are thick, and muscular; posterior lobe absent, as in the 
other species of the genus. Tubercle well developed, oval, consisting of five or six lamellae, 
longitudinally placed. Anterior lobes terminating distally in an acute angle. 

Fins: small, rounded (they are strongly contracted in the single specimen collected). 

Posterior gill: wholly absent; at the aboral pole, however, of the body at the 
place of the gill, the genital gland is situated, at the outside of the body, somewhat turned 
to the right. It consists of numerous rounded follicles which in microscopical examination 
show some ova with a very large nucleus, and a great many rounded cells, imbedded in 
fibrillar connective tissue. A thin, brownish-coloured efferent duct arises from the gland towards 
the accessory genital glands, situated ventrally. The curious arrangement of the genital gland 
at the outside of the body seems perhaps abnormal (due to fixation?), but it is more probable 
that it is the normal position in the living animal, as I could not observe any rupture in 
the body-wall, and the internal organs did not exhibit any displacement. 

Hook-sacs: very shallow, each with about twenty hooks, bunch-like arranged. 

Radula: the formula is 4.1.4. The median tooth is tricuspid, as in other Clionopsidae, 
but at both cornua of the semi-lunar tooth a small projecture may be seen (fig. 128). The 
lateral teeth are well developed, with broad base and strong beak, slightly bent at the extremity. 

‘Proboscis: very long, laid in wide windings, when invaginated; about as long as 
the animal itself. It occupies the whole anterior portion of the visceral mass, while the posterior 
part is filled up by the stomach and the liver. 

Colour: yellowish, nucleus visible as a dark, thick bar (spirit-specimen). 


Length: 15mm. 


Remarks: The general form of the body, the transparency of the skin with its systems 
. 8 ys I y } 
of crossing lines, the absence of a gill whose function seems to be adopted by the genital 


gland, the longitudinal lamellae in the tubercle between the anterior lobes of the foot, the 


small number of hooks in the hook-sacs, and the formula of the radula — alle these peculiarities 
are sufficient to take it for granted, that the specimen of the Siboga is a new species. It 
seems even admissible to regard it as the representative of a new genus (characterised by the 


absence of a gill, and the conformation of the genital gland), but as I could study only this 
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single specimen, I do not venture to erect a new genus on such negative and perhaps 
abnormal characters. 

Pelagia alba Qoy and Gaimard') has some resemblance with this form, but differs 
from it in the great development of the head. The naturalists of the Astrolabe collected this 


Pelagia in the harbour of Amboina. 


Anatomical Notes. 


Unfortunately I could not obtain a single specimen for examination; and the wish to 
preserve the specimen of the Siboga Expedition has prevented me from dissecting it. To the 
above-mentioned notes about this specimen I may add, that the visceral mass is enveloped by 
a rather thick whitish membrane, with the same peculiar numerous openings as has been 
recorded in Cyméuliopsis and Gleéda; probably, respiration takes place by means of these 
openings. The anus opens at the right side beneath the fin, and the heart is placed far back. 


These facts comprise in a few words all I could discover about the anatdémy. 


Family III. NoropraNncHarIpae. 


1886. Notobranchaeidae Pelseneer, Description d’un nouveau genre de Ptéropode Gymnosome, 
Bullet. Sci. Dép. Nord, p. 224. 

As some specimens of the genus iVofoéranchaeca have been found in the Siboga-collection, 
I am able to complete the description, given by PELSENEER. 

Body: contracted and pointed at the posterior extremity; visceral mass not reaching the 
aboral pole. No dorsal spot. Head broad and swollen, distinctly separated from the short neck. 

Foot: posterior lobe tapering; anterior lobes terminating distally in an acute angle, 
a small tubercle between them. 

Fins: large, rounded. 

Posterior gill: three longitudinal crests, meeting at the posterior extremity of the 
body, and extending over the posterior third of its length; one crest is median and dorsal, 
and bears fringes (in the adult specimen at least), the lateral crests (right and left) are simple. 
A lateral gill is absent. 

Buccal appendages: short, thick buccal cones of the same external appearance and 
of nearly the same structure as in CZzone. 

Radula: strongly developed, with many teeth in a transverse series, but without 
a median tooth. 

Hook-sacs: short and shallow, with a few hooks, arranged in a bunch at each side 
of the radula. 


Jaw: absent. 


> figs. 7—9. 


iS) 
~~ 


1) Voyage de l’Astrolabe, vol. II, p. 392, pl. 


Only one genus is known. 


Notobranchaea Pelseneer. 


1825. ? Clio (part.) Rang, Description d’un nouveau genre des Ptéropodes et de deux espéces 
nouvelles du genre Clio, Ann. d. Sc. Nat., sér. I, vol. V, p. 286. 

1863. Cho (part.) Macdonald, On the Zoological Characters of the living Clio caudata, Trans. 
Roy. Soc. Edinb., vol. XXIII, p. 186. 

1886. Notobranchaea Pelseneer, Description d’un nouveau genre de Ptéropode Gymnosome, 
Bullet. Sci. Dép. Nord, p. 224. 


This genus was established by PELSENEER, but the little material at his disposal did not 
enable him to give a complete diagnosis. 

The characters of this genus are the following, according to my own researches: 

Buccal cones: two pair of short cephaloconi, disposed in the same manner as in 
Clione, viz. inserted on the wall of the buccal cavity, at the outside of the “false lips’, while 
a hood circumscribes an opening, corresponding with the true buccal aperture in the Pneumono- 
dermatidae and Clionopsidae. PELSENEER ascribes to Mofoéranchaca only one pair of cephaloconi, 
but I have seen two pair of them in the same species that was studied by him. In this respect 
Macponatp is right whose description, for the rest, is too obscure and too short as to 
recognize with certainty the species to which his ‘trigonal tailed C@o’’ belongs. 

Posterior gill: the fringed dorsal crest is a very complicated winding fold of the 
skin. I have seen a larva (most probably belonging to the same genus) in which the three 
crests consist of a great many dermal glands closely grouped together, and in which a gill 
properly so called is not present. I shall refer to this larva again. 

Radula: without median tooth, quite the same as has been described above for the family. 

Hook-sacs: short, with a few hooks. 


The family of the Notobranchaeidae shows very great resemblance with the Clionidae, 
and it may be expected that when more species will be discovered, these two groups will have 
to be united to a single family. 


Of the two species hitherto described, one was found by the Siboga. 


1. Notobranchaea inopinata Pelseneer. (Pl. V, figs. 129—135). 
1887. Notobranchaea inopinata Pelseneer, Chall. Rep., LVIIJ, p. 40, pl. III, figs. 5—6. 


Stat. 144. Damar Island. 3 spec. 


Body: ovate, posterior extremity much contracted in the preserved specimens. Head 
broad, bilobated, distinctly separated from the neck. Pigment in one specimen chiefly distributed 
on the right side; in the two other specimens it is entirely absent. 

Foot: the anterior lobes (fig. 133) are rather broad, free in their posterior half. The 
tubercle is rounded. Posterior lobe short, but pointed with a longitudinal ridge. 


Posterior gill: consisting of a much wound fold, without real fringes (fig. 134). 
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Buccal appendages: two pair of buccal cones (fig. 131—132). 

Labial tentacles: small, situated about as much dorsally as ventrally. 

Radula: the formula is 8.0.8 (fig. 135). 

Length: the pigmented specimen measures 6 mm., the two other specimens are 5 mm. 
Colour: the pigmented specimen is yellow; the other specimens are greyish (spirit- 


preservation). 


Observation: I have tried to give a sufficient description of the Siboga-specimens, 
in which I could not observe any specific difference from the Motobranchaea tnopinata of 
PELSENEER. This species was found by the Challenger, east of Japan (35° 29’ N., 179°50° W.) 


and afterwards it has been recorded!) from Port Jackson Heads, New South Wales. 


To the Notobranchaeidae, and probably to Notodranchaea a curious larva must be 
referred (Pl. V, figs. 136—138). This larva was found at Stat. 36 (7°38’S., 117°31' E.). 


glands are scattered all over the body, but 


The length is only 2 mm. A great many g 


at the place, where the three crests of the posterior gill are situated in adult specimens, the 
glands are very closely grouped together, and this accumulation also occurs at the posterior 
extremity (fig. 138). The two posterior ciliated rings are still discernible as thin white lines. 
The whole body is more pointed, the visceral sac does not occupy the posterior third of the 
body. The fins are rounded and broad; the anterior lobes of the foot are free for half their 
length, and the posterior lobe is pointed — quite as in Motobranchaea tnopinata. The neck is 
shorter and broader (perhaps due to stronger contraction), The nuchal tentacles are placed 
far back. The proboscis is somewhat evaginated and shows also two shallow hook-sacs, with 
bunches of hooks By clearing the specimen in glycerin, I could observe two pair of buccal 


cones. The skin is without pigment and of a grey colour (alcoholic preservation). 


Anatomical Remarks. 


The anatomy of Nofodranchaca has never been studied until now. Though I could not 
push my researches so far as to give a complete anatomical description, I shall try to indicate 
a few things which I have observed. 

The external appearance of the animal has been already described. 

The proboscis possesses false “lips’’ as in CZ@zove, the buccal appendages being therefore 
inserted around the secundary mouth. The cephaloconi number two pairs. Their internal 
structure I could unfortunately not make out, as the dissected specimens did not clearly show 
delicate histological details. I could only see on transverse sections: (1) a middle muscular 
region, consisting of an exterior layer with annular fibres and an interior one with longitudinal 
fibres, (2) an internal region formed of glandular cells, while the (3) epithelial investment 


nothwithstanding I took much care to investigate it, has remained indistinct. Probably, the 


1) Brazier, Australian Museum Catalogue (1892), n® 15, Prt. II, Pteropoda, p. 42. 
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structure of the cones will not differ greatly from that of the cephaloconi in C@zone, as described 
by PELSENEER '). 

The radula is strongly developed, without median tooth. The hook-sacs are short; each 
hook (one cell) bears a large nucleus at its base, while the horny layer is only found at the 
free periphery of the tapering cell. 

Very remarkable are some bladder-like organs around the oesophagus, and reaching as 
far as the stomach. Though these bladders open sometimes in each other, a communication 
with the digestrive tract or with any other organ does not exist at all. They are therefore 
similar to the “Schlundblasen’’, noticed by MEISENHEIMER”*) in Péeroceants, and about which an 
extensive description will soon’ be published. 

The structure of these sacs is the following (Pl. V, fig. 139): a layer of epithelial 
cells is found peripherically (a) with very flat, small nuclei, and at the inside of this layer, a 
region of glandular cells (4) with large nuclei and with prolongations into a reticulated network 
of branched cells (c) with very small nuclei. The inner part of the sac is probably filled with 
secretion of the glands. It may be noted, that the epithelial layer at the outside does not 
always occur. 

I have seen no salivary glands. 

As to the rest of the digestive tract, I have observed no differences from that of other 
Gymnosomata. The ciliated villi of the oesophagus end into the stomach, which is rather 
wide and wholly unarmed. The intestine is short and goes directly upwards, opening beneath 
the right fin. 

The shape of the generative organs too is quite similar to that of other Gymnosomata 
(fig. 140). The gonad (g) is rounded and occupies the posterior part of the visceral mass. 
This gland consists of the same hermaphrodite lobules as in the preceding families. A 
thin efferent duct (d), soon enlarging in its course, arises from the gonad and reaches the 
accessory genital glands. The albuminiparous (4) and muciparous glands (a) have a different 
aspect on their surface, the plicae of the former being smaller and more numerous. A “vagina” 
(GrGENBAUR) proceeds from the dorsal surface (v) of the accessory genital glands. The penis, 
coiled up in the head cavity, exhibits on its surface (when invaginated) at the right side, a 
broad, winding band, consisting of very high epithelial cells (fig. 141). 

The disposition of the ganglia in the central nervous system scarcely presents anything 
remarkable, as far as I could perceive. The cerebral ganglia are closely placed together above 
the oesophagus, but show a distinct commissure. The ganglia below the oesophagus are 
arranged in the same manner as in the Pneumonodermatidae; the visceral ganglia too are 
asymmetrical, the left being the larger. From this ganglion issue two nerves, the right visceral 


ganglion is destitute of such nerves. 


1) The cephalic appendages of the Gymnosomatous Pteropoda and especially of Clione. Quarterly Journal Micr. Sc., vol. XXV 
(1885). p. 491—509, pl. XXXV. 

2) Uber eine neue Familie der gymnosomen Pteropoden aus dem Material der Deutschen Tiefsee-Expedition (Pteroceaniden), 
Zool. Anz., Jahrg. XXVI, p. 96. 


“I 
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Family IV. Crionipae. 


1840. Clionidae Gray, Synopsis of the contents of the British Museum, p. 86. 

1846. Clionoidae (part.) Agassiz, Nomenclator Zoologicus, Index, p. go. 

1850. Clioneidae Gray, Catalogue of the Mollusca in the collection of the British Museum, 
prt. II, Pteropoda, p. 35. 

1853. Pneumodermidae (part.) d’Orbigny, in: Ramon de la Sagra, Histoire physique, politique 
et naturelle de Vile de Cuba, Mollusques, vol. I, p. 70. 

1855. Clioidea (part.) Gegenbaur, Untersuchungen tber Pteropoden und Heteropoden, p. 212. 

1856. Cliidae (part.) WWoodward, A Manual of the Mollusca, p. 208. 

1863. Clionacea (part.) Troschel, Das Gebiss der Schnecken, Bd. I, p. 54. 


As one knows, this family is characterised by the much elongated body, the absence 
of a gill and by the cephaloconi, inserted at the outside of false lips. It is very closely related 
to the family of the Notobranchaeidae, but differs from it in the strongly pronounced tapering 
of the body, the entire absence of a gill and by a median tooth in the radula. 

The foot of the Clionidae resembles much that of the Notobranchaeidae: the anterior 
lobes have nearly the same shape, and no tubercle is found between them. The posterior lobe 
of the foot, however, is still more reduced, and, as we shall see further on, it is even entirely 
absent in the new genus Paraclione. 

Great confusion has existed for a long time in the systematic treatment of this family. 
A rather large number of species, belonging to this family, and having been described nearly 
always under the name of Co, are insufficiently characterised, and the figures representing 
them are generally incomplete. Up to now, however, only one species is well known, viz. 
Clione limacina, and it would be very interesting to obtain further information on forms 
previously described, but never found again. I may, for the rest, refer to PELSENEER') who 
gave a critical systematical synopsis of this family. 


Now, to the genus C/éone, I can add a new genus, procured by the Siboga Expedition. 


Clione Pallas. 


Clio (part.) Phipps, A Voyage towards the North Pole, p. 195. 


1773: 

1774. Clione Pallas, Spicilegia zoologica, fasc. X, p. 28. 

1776. Clo O. F. Miller, Faunae danicae prodromus, p. 226. 

1825. Clodita (part.) Qoy et Gaimard, Description de cinq genres de Mollusques, Ann. d. 


SSG Were Goa IG avells Wa joo 7c 
1840. Spongiobranchea (part.) @Orbigny, Voyage dans l’Amérique méridionale, vol. V, p. 132. 
1852. Clo (part.) Rang, Histoire naturelle des Mollusques Ptéropodes, p. 77. 
5. Clio (part.) Gegenbaur, Untersuchungen tiber Pteropoden und Heteropoden, p. 212. 


tn wn 


5. Cho Auctorum. 


In C@ione the body is much elongated, terminating into a rather thin point. The buccal 


cones number from one to three pairs, the labial tentacles are well developed, and the posterior 


1) Chall. Rep. LVIII, p. 41—51. 
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lobe of the foot, though much reduced, is yet present. The fins are pointed, the proximal 
angle extending farther than the distal one. 

Three species may be distinguished. The only specimen in the Siboga-material belongs 
to a new species, a description of which follows here. 


1. Clone punctata n. sp. (Pl. V, fig. 142). 
‘Stat. 165. Daram Island. 1 spec. 


Body: pointed at the back, not much elongated. 

Head: depressed, rather broad; neck very short. 

Foot: anterior lobes thick, semi-lunar, attached throughout nearly their whole length, 
and terminating into an obtuse angle. Posterior lobe very short, pointed. 

Fins: short and broad (but much contracted in the specimen). 

Buccal appendages: there is only one pair of buccal cones, disposed in the usual 
manner. Their shape is cylindrical, not conical as in Clone “émacina. 

Radula and Hook-sacs: not investigated. 

Colour: the skin is transparent and quite colourless; the visceral mass exhibits a pale 
yellowish colour, and so does the head, though here the colour is somewhat darker. The fins 
are whitish. Very remarkable are chromatophors, scattered all over the visceral mass and the 
head, even over the cephaloconi. The shape of these chromatophors (fig. 143) varies very 
much; they are black, and, as I have convinced myself, they are not situated in the skin itself, 
but beneath it. 

The specimen has been preserved in formol 4°/,. 


Kenge th: 4 mm, 


Remarks: As I had only one specimen at my disposal, I have not ventured to 
investigate the radula and hook-sacs, as dissection would have damaged the animal seriously. 
I, therefore, must restrict myself to the indications noted above, in order to distinguish C7zone 
punctata from other species of this genus. The presence of only one pair of buccal cones, 
and the occurrence of chromatophors has not yet been recorded in C?@zome. The skin which 


is very thin and wholly transparent, consists of a pavement epithelium of polygonal cells 


oO 
5 


with small nuclei, and of a small number of unicellular glands; muscular fibres run beneath 


this epithelium. 


Ovoy and Gatmarp recorded a new species of “CZzo’’ from the harbour of Amboina. 
This form was called by them Co pyramidalis'), but description and figure are very obscure. 
The fins are ‘ovalaires, largement fixées au corps’. I should be inclined to think, that we 
have to do with some <Aflysca or Notarchus. At any rate I wanted to draw the attention 


to this form. 


1) Voyage de 1]’Astrolabe, vol. II, p. 371, pl. 2 
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Anatomical Remarks. 


The anatomy of this genus has been studied by Cuvier’), Escuricur’), SouLeyer *), 
Wacyer *), PELSENEER *) and Scuatrryerr*). I have thought it better to give a few notes with 
respect to the central nervous system about which PELSENEER gave a most detailed description. 
As I differ from him in a few points, I cannot let them pass in silence. I have examined some 
specimens of Clone limacina (Leyden Museum). : 

The central nervous system of CZéove is constituted like that of the Pneumonodermatidae, 
viz. the form and disposition of the ganglia is nearly quite the same. In Céone, the pleuro- 
visceral connective is a little shorter, and the pedal ganglia present a long commissure (which, 


however, does not always occur). 


I. The cerebral ganglia (Pl. V, fig. 144) are situated above the oesophagus, and exhibit a 


distinct commissure. Three pair of connectives issue from them. 


A. From the oesophageal surface of each ganglion a thin connective (éc) passes to the 
buccal ganglia. 
B. From the lateral side a strong connective (fc) goes to the pedal ganglion. 
Cc. A little more distally, nearly parallel to the foregoing one a cerebro-pleural connective 
(plc) is discernible. . 
The last two connectives are longer than in the Pneumonodermatidae. 
From each cerebral ganglion several nerves arise. 
From the dorsal part two nerves (1, 2) proceed to the nuchal tentacle. They 
are the olfactory and the optic nerve, both ending in a swelling. The optic nerve (2) 
exhibits at its base a ganglionic enlargement, readily visible. An attentive examination 
shows, that it consists of two elongated swellings (fig. 145), each with a large nucleus. 
This fact seems not to have been observed before. I could not discover an anastomosis 
between the two nerves, but such a connection has been mentioned by Boas‘), who studied 
it in Clone. 
From the lateral side of the cerebral ganglion, a little ventrally, a nerve (fig. 144, 3) 
passes to the otocyst. 
I have seen two large trunks arising from the front part of the cerebral ganglion. 
The lateral one soon divides into two branches, each of which sends off a slender nerve 
to the skin (4, 5). The lateral branch (4) innervates the ventral buccal cone; the median 


(5) goes to the labial tentacle. The median trunk equally divides into two nerves (6, 7), 


1) Mémoire sur le C/io dorealis. Ann. Mus. d’Hist. Natur. vol. II (1802), p. 242—249. 

2) Anatomische Untersuchungen iiber die C/ione borealis (1838). 

3) Voyage de la Bonite, vol. 1], p. 275—288, pl. XV, figs. 1—17. 

4) Die Wirbellosen des Weissen Meeres. Bd. I (1885), p. 89—120. 

5) The cephalic appendages of the Gymnosomatous Pteropoda, and especially of Clove, Quarterly Journ. Micr. Sci. (1885), 
] 


vol. XXV, p. 491—507, pl. XXXV, and Recherches sur le systeme nerveux des Ptéropodes, Arch. de Biol., vol. VU, p. 96—101, 


pl. IV, figs. I—4. 


6) Zur Anatomie der Cl/ione limacina, Zool. Anz., Jahrg. XII, p. 188—190. 


7) Spolia atlantica, p. 143. 
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the lateral (6) of which innervates the dorsal buccal cone, while the median (7) supplies 
the middle cone, and moreover sends off a slender thread to the false “lips”’. 

According to PELSENEER, the dorsal and middle cone are supplied by two nerves, 
arising from a common median trunk. He speaks of a lateral trunk, innervating the anterior 
tentacle and the ventral cone; besides there is an anastomosis between the nerves to the 
ventral and to the middle cone. I could not discover this anastomosis. Finally PELSENEER 
mentions a lateral slender nerve, rising independently, to the false ‘lips’. In the main 
points agreeing with him, I cannot, however, entirely share his opinion, as I have explained 


above (as regards the anastomosis, and the innervation of the “lips’’). 


II]. The pedal ganglia have a triangular shape (fig. 146) and present a long and rather thin 
commissure (fecad) between them. In one specimen, however, the ganglia were close 
together, and so the commissure was short. The very long anterior pedal commissure (adc) 
issues from the base of the median nerve (8), which proceed from the pedal ganglion, as 
PeLseNEER already remarked. From the proximal surface of each ganglion one nerve (9) 
arises, supplying the fins, and another nerve (10) innervating the lobes of the foot, as the 
median nerve (8) does too. 

From the lateral part a cervical nerve (11) forms a plexus with another nerve (12) 
from the pleural ganglion (fig. 144) I have already told that I could not observe this 
cervical plexus in Pxewmonoderma in which it is said to exist as well. 

Finally, from the ventral surface of the ganglion and thus on dorsal view concealed 
for the greater part, a strong nerve issues (fig. 146,13). I could not clearly make out 
its destination, but as this nerve passes ventrally to the visceral ganglion, it seems as if 
it proceeds from this ganglion. Probably it is this nerve which Wacyer') took for a 
visceral one, when he says, that the lateral nerve of the left visceral ganglion in some cases 
arises from the pedal ganglion. 


The otocysts are placed in the usual manner. 


III. The pleural ganglia are in apparent juxtaposition to the pedal ganglia, but a connective 
between these ganglia really exists. The only nerve passing from the pleural ganglion 


(fig. 144, 12) anastomoses with a pedal nerve and has been mentioned already. 


III. The pleuro-visceral connective (fig. 144, Adv) is shorter than in Pxewmonoderma. The 
visceral ganglia show a scarcely indicated asymmetry, which is distinctly pronounced in 
the nerves. From each ganglion a strong nerve (14) arises; besides there are two visceral 
nerves from the left ganglion (15, 16). The lateral of these nerves (16) is stronger than 
the median (15), whose origin is so close to the separation between the ganglia, that a 
slight mistake as Wacner has committed*), who figured this nerve as having its origin 
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between the two ganglia, may be readily for given. 


1) Die Wirbellosen des Weissen Meeres, Bd. I, p. 100, pl. XI, figs. 4, 11. 
2) Opes» cit. pl. 2liyhgss 1.12: 
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Paraclione n. g. 


Closely resembling C/one, but distinguished from it by the absence of the posterior lobe 
of the foot, and by a rather long spine in the median tooth of the radula ’). 

Description: the body is elongated, but not so much as in C@zome; terminating into 
an obtuse point, separated from the rest of the body by a constriction. Visceral mass not 
extending towards the extremity; between the visceral mass and the skin branched connective 
tissue is well developed, especially on the right side of the body. Head broad, bilobated, 
separated from the trunk by a short neck. Anterior lobes of the foot broadly attached; no 
tubercle between them; posterior lobe quite absent. Fins broad and rounded at their distal 
extremity. Buccal appendages conical, inserted at the outside of false “lips”. Hook-sacs with a 
few hooks; no jaws. Radula with a median tooth which shows a slender spine, springing from 


the proximal margin of the tooth, but directed distally. 


1. Paraclione pelseneert n. sp. (Pl. V, figs. 147—152). 


Statin 360597135) 1S:ye LL 7 33a Spec: 
Stat. 213. Saleyer Island. 3 spec. 
Stat.02235) 5044-7 Ss) 120527 30h spec: 


Body: as described above for the genus. As may be seen from the figures, the 
shape of the animals differs considerably, but this fact is partly due to contraction, partly to 
the more or less development of the connective tissue beneath the skin. In one specimen of 
Stat. 213 (fig. 148) this tissue is especially well developed on the head, which is therefore much 
larger than in the other specimens. Two specimens of Stat. 213 and one of Stat. 223 (figs. 148, 
149) present chromatophors, disposed in the same manner as in Clone punctata, the skin itself 
being therefore quite without pigment and only provided with unicellular mucous glands, chiefly 
crowding in the neck, and above the cloacal depression. The point in which the body terminates, 
bears beneath its epithelium on the surface, a rather strong layer of annular muscular fibres, 
at the inside of which several longitudinal muscles spread over the body-wall. By the layer of 
annular muscles is the aboral pole more opaque than the rest of the skin. 

Foot: the anterior lobes are broadly attached; in the specimen of Stat. 223 (fig. 149) 
these lobes are a little deformed and curled outwards. They are free for about one half of 
their length. A posterior lobe is absent. 

Fins: rounded at their distal extremity. 

Buccal appendages: two pairs, inserted at the outside of false “lips” (fig. 152); 
the dorsal is smaller than the ventral, but of course I cannot say whether this difference is a 
specific characteristic or a generic one, As the animals are exceedingly small, it is necessary 
to make transverse sections through the head, if one intends to examine the disposition of 
the cephaloconi. 


1) It must be noted, that MacponaLp (Transact. Roy. Soc. Edinb., vol. XXIII (1863), pl. IX, fig. 3,¢) also represents the 


radula of “Clio caudate” as possessing a median tooth with a long spine. Unfortunately, however, the foot has not been described. 
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Radula: with a median tooth, which carries a rather long spine, directed distally 
(fig. 151-4). The formula is 3.1.3; the lateral teeth present a slender shape. 

Hook-sacs: short, as in C@one; the hooks have a broad base, and are bent abruptly 
at their extremity (fig. 1512). 

Jaw: absent. 

Length: the largest specimen measures 3 mm. 

Colour: greyish or yellowish; the chromatophors are black (spirit-preservation). 


Remark: though the animals are very small, they are no larvae, as no trace of 
ciliated rings exists. 


Anatomical Remarks. 


By making a series of transverse sections through one specimen, I have convinced 
myself that the anatomy of the only representative of this new genus is very much like that 
of Clone. The digestive tract does not offer anything remarkable. The anus opens at the 
ventral margin of a cloacal depression; at the dorsal margin the osphradium is situated. 
The kidney opens immediately beneath this organ. A penis is entirely absent; perhaps this is 
another peculiarity of the genus. The gonad is situated ventrally to the liver; a thin efferent 
duct without any perceptible swelling in its course opens into the muciparous and albuminiparous 
glands, the folds of which consist of a high cylindrical epithelium. A vas deferens with a small 
hernia at its base, opens beneath the distal margin of the right fin. The gonad itself is made 
up of numerous rounded cells, consisting chiefly of a nucleus and probably spermatids. Some 
ova with very large nucleus are found at the periphery. 

The central nervous system is arranged in the same manner as in Cézone. The pedal 


ganglia possess a long commissure too. 


Family V. Hatopsycuipae. 


1850. Cymbuliadae (part.) Gray, Catalogue of the Mollusca in the collection of the British 
Museum, prt. II, Pteropoda, p. 24. 

1856. Hyaleidae (part.) Woodward, A Manual of the Mollusca, p. 204. 

1859. Eurybidae Chenu, Manuel de Conchyliologie, vol. I, p. 115. 

1863. £urbiacea Yroschel, Das Gebiss der Schnecken, Bd. I, p. 54. 

1887. Eurybidae Fischer, Manuel de Conchyliologie, p. 426. 

1887. Halopsychidae Pelseneer, Chall. Rep., LVIII, p. 52. 

1887. Cymbulidae (part.) Auctorum. 


Among the Gymnosomata the Halopsychidae take an isolated place. Though they 
are certainly related to the Clionidae, there is a remarkable distance between these families. 
Indeed, the general aspect of the only representative of the Halopsychidae, sufficiently known, 
only vaguely suggests the common habitus of the Gymnosomata; and it is only by means 


of more careful examination, that the general characters can be discovered. One can even 


34 
easily understand the mistake of most zoologists (before Boas and PrLSENEER) who considered 
these animals as testaceous, and therefore classed them among the Thecosomata. 

As to the characters of the family, I may refer to Boas’) and PEeLsENEER®). Some 
inaccuracies of Boas, who mistook the buccal appendages as most authors did before 
him, were rectified by PELSENEER. I must, however, protest against one statement of both 
authors, viz. that the posterior lobe of the foot is separated from the fins, as in all 
Gymnosomata. I have examined a large number of specimens, but I always found this posterior 
lobe connected with the fins (Pl. VI, fig. 153, A). In this respect I agree with Hux.ey *) 


and SoULEYET’). 


Halopsyche Bronn. 


1825. Psyche Rang, Description d’un nouveau genre de la classe des Ptéropodes, Ann. d. 
Seca Nats sere avoleVE psec. 

1827. Euribia Rang, Description de deux genres nouveaux, appartenant a la classe des 
Ptéropodes;, Anns idsiScy Nat:,@ser a, vol Xp. 9325. 


1832. ? Cymbulia (part.) Quoy et Gaimard, Voyage de l’Astrolabe, p. 376. 
1856. Lurybia Woodward, A Manual of the Mollusca, p. 206. 
1862. Halopsyche Bronn, Die Klassen und Ordnungen des Thierreichs, Bd. III, p. 645. 


1862. Theceurybia Bronn, Ibid., p. 645. 


From the description and figures of Quoy and Gaimarp who described a *Cymbulia 
nor folkensis’’, it is impossible to decide to which form these indications must be applied. Most 
probably a species belonging to the genus in question is meant. 

At present only one species is sufficiently well known, which has been collected in 
considerable quantities by the Siboga Expedition. As to the forms Psyche globulosa and 
Euribia hemispherica, both described by Ranc, we know too little about them as to express 
any opinion regarding their systematic position, but it would be very interesting to obtain 


further information, as the fins in these animals attain excessive development. 


1. Halopsyche gaudichaudi (Souleyet). (Pl. V1, figs. 153—156). 


1852. Luribia gaudichaudi Souleyet, Voyage de la Bonite, vol. II, p. 253, pl. XIV, figs. 1r—6. 
1859. Lurybia gaudichaud: Macdonald, On the anatomy of ELurybta gaudichaudi, Transac. 


inn: Soc. ond], vol] xex) p: e245) ple elle 

1883. Lheceurybia nor folkensis Ray Lankester, Mollusca, Encyclop. Brit., 9" Ed., vol. XVI; 
p. 666, fig. 83. 

1886. Halopsyche gaudichaudiu Boas, Spolia atlantica, Bidrag til Pteropodernes Morfologi etc., 
K. Dansk. Vidensk. Selsk. Skrift., 6 Raekke, Bd. IV, p. 173, pl. VIII, fig. rig. 

1887. Halopsyche gaudichaudit Pelseneer, Chall. Rep. LVIII, p. 55, pl. III, figs. 7—9. 


Living animals: 
3 ES 28 spec: 


Stat. 141-1 7 
127-52). oespec: 


fe) 
Statens et ea 


1) Spolia atlantica, p. 171—173. 
2) Chall. Rep., LVIIJ, p. 52—53. 
3) On the Morphology of the cephalous Mollusca, Philos. Transact. (1853), pl. IV, fi 


rc 
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4) Voyage de la Bonite, vol. II, pl. XV, fig. 1. 


Statyerss- O27 61s. 129 14..5 5. 3 spec. 
Stamensa Ouse O15 sOn 14 Ors. BESpec. 
Stat. 172. Between Gisser and Ceram-Laut. 6 spec. 
Siateelosrase 2Oun Sey 27 22g) Q spec. 
Sfatzoguesao2 «S19. i2AG 15.5) Be. 18 spec. 
Stat. 205. Lohio Bay, Buton Strait. iespec: 
State lomordO, sO. 122043) 9 I spec. 
Stats 24s 4'90r2,9.,.1297.25°° WB: DESpec: 
Statur2ds ereoesiO sms Om lG-oubr 2 spec. 


This species was found by the Challenger off Mindanao. It seems very common in the 


East-Indian Archipelago, and by far more numerous than any other Gymnosomatous form. 


Anatomical Remarks. 


Skin: without pigment, of a yellowish colour. The body-wall is very thick on the trunk, 
but not on the head. The animal ‘can entirely retract into its tough envelopment; in this 
case two extensions (dorsal and ventral, of which the dorsal is more developed) cover the head 
and its cephalic appendages in such a way, as to form a frontal fissure. In this contracted state 
’ the animal, indeed, suggests at first sight some Cymézlopsis. 

The skin is well provided with dermal glands which are visible, even to the naked eye, 
as small white spots (in formol-preservation). Transverse sections through the skin show its 
structure sufficiently (Pl. VI, fig. 154). At the surface is found an epithelium (1) of flat cells 
with distinct nuclei; on surface view these cells appear to be polygonal. Beneath the epithelium 
there is a layer (more or less thick) of elastic fibres. In this layer the glands are situated, and 
they attain a differentiation which is not found in other Gymnosomata, for aught I know. Yet 
they are all unicellular glands, in which a nucleus is always present. Some of these glands are 
very small, goblet-shaped (3), while others (4) are larger, more slender and pyriform, the contents 
of which absorb much colouring matter so as to become diffusedly coloured. The walls of these 
glands are simply membraneous without distinct structure. Finally a third form is represented by 
very large glands (2), with a short efferent duct and with granular contents. The walls, when cut 
tangentially, show striae, (perhaps they are muscular) crossing one another in several directions. 

The layer of elastic fibres between which nuclei are scattered, together with the surface 
epithelium, make up the skin (fig. 154, a). Beneath this skin is found the usual layer of 
branched stellated cells (4). 

Head: the head is extremely small and difficult to distinguish. On the one hand this 
is due to the absence of a cephalic hood, on the other to the great development of the 


cephalic appendages. As to the latter, the great confusion reigning with respect to a right 


the fore-ground. I may therefore refer to his paper. 

Foot: the foot is somewhat differently shaped from what is usually found in the 
Gymnosomata. The anterior lobes (fig. 153,@/) are free for the greater part; the posterior lobe 
(pZ) is not separated from the fins, but distinctly attached to it. I have already said, that 


this statement does not agree with that of Boas or PELSENEER. 
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Fins: these locomotory organs are also a little deviating from the usual type. They 
are narrow at their base, enlarged at their distal extremity, which is membraneous, especially 
in the middle, and exhibits a sinuosity (fig. 153, /). 

Digestive tract: The mouth, bordered by false ‘lips’, opens immediately behind 
(dorsally to) the anterior lobes of the foot. At the sides of the lips the buccal appendages are 
inserted. These appendages are long, flattened and very contractible. I have tried to examine 
their histological structure, but as neither transverse or longitudinal sections (10 or 5 jw..), 
nor staining in toto and mounting, has given me sufficient results, I think it better to pass over 
this structure in silence, rather than to speak of something, about which I could not obtain 
absolute certainty as yet. 

A protrusile proboscis is quite absent. The oesophagus has a narrow lumen, as its 
walls are laid in large folds. — The radula is strongly developed. Its formula 1.1.1 agrees 
with what is found in the Thecosomata, but Boas and PELSENEER have clearly pointed out, 
that this conformity in the number of teeth is quite accidental. Besides, the form of the teeth 
(fig. 155) is quite different from that of the Thecosomata. The median tooth has no denticles; 
each lateral tooth possesses a broad base and a slender point, which is turned upwards. There 
are sixteen or seventeen transverse series in the radula. — Immediately in front of it, the jaws 
are situated, each of which consists of two or three rows of horny plates, the free margin of 
which is saw-shaped (fig. 156). The anterior plates are stronger than the posterior ones. The 
jaws themselves unite neither dorsally nor ventrally. — Hook-sacs do not exist here. — Salivary 
glands are the same as in all Gymnosomata and without real efferent duct. — The oesophagus 
opens into the stomach at its left anterior corner; the structure of this stomach does not offer 
special discussion. The intestine arises at the ventral side and runs straight on to the anus, 
which lies beneath the posterior lobe of the foot, and nearly in the median line, though 
somewhat to the right. SouLEyeT says that the intestine “décrit quelques inflexions autour de la 
poche stomacale’’; | have never seen this. 

Musculature: In the reticulated connective tissue between the skin and the visceral 
mass, three flattened muscle-bands attach this visceral mass to the body-wall. They are inserted 
in the region of the neck, while distally they divide into several branches, which are strongly 
attached to the skin. Two of the muscles are dorso-lateral, one on each side of the body. 
The third is ventral and median. 

Generative organs: the gonad is situated posteriorly, and sometimes a little ventrally, 
to the stomach. The efferent duct issues quite dorsally, then passes to the left and ventrally 
(without exhibiting perceptible swellings in its course) and opens in the usual position, beneath 
the distal margin of the right fin. As the stomach occupies the left portion of the visceral 
mass, the genital duct is situated at the right side of the stomach; it crosses the rectum at 
its dorsal side. The accessory genital glands and the receptaculum seminis are situated in the 
usual position, but I could not observe a separate muciparous and an albuminiparous gland. 
2 


The accessory genital glands have been already recorded and figured by Soutryet *). Speaking 


) Voyage de la Bonite, vol. II, p. 246. 


48, pl. XV, fig. 4. 


I 
2) Voyage de la Bonite, vol. II, p. 
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about the digestive tract this author notes'), at the right side of the stomach, ‘un corps dur 
et jaunatre’, the function of which he could not make out. PeLseNgER *) declared this hard 
body to be the muciparous gland. I too have found it in all specimens; in formol-preservation 
it is opaque, whitish, while it becomes horny, transparent and brown in alcohol. I cannot, 
however, regard it as a gland. For first it has never any connection with the genital duct 
(as may be seen in transverse sections); and secondly it does not exhibit the structure of a gland 
in any way, but is quite homogeneous, without showing cells or nuclei, and diffusedly absorbing 
colouring matter. Perhaps it is a secretion of some gland which, however, is not yet known itself. 

The penis, when invaginated, is club-shaped, and curved dorsally at its distal end. It 
opens at the base of the right lateral lobe of the foot, as may be seen in transverse sections. 

A most curious fact in H/alopfsyche is that this animal is ovoviviparous. This peculiarity 
has been discovered already by Macponatp") who found larvae in an advanced stage of 
development. Nearly all the specimens of the Siboga enclosed larval stages in the connective 
tissue beneath the skin. As the youngest stages were especially well represented, their study 
is of the greatest importance. But I have thought it better to delay a full description of them, 
as I intend to combine this study with other embryological researches on the Gymnosomata 
at the Naples Station. 

Although I took great care, I have not been able to recognize with certainty the 
heart or the kidney. Not one specimen possessed an organ which could answer to a circulatory 
or excretory apparatus. This fact is the more to be regretted, as neither SouLEyET nor PELSENEER — 
have been more fortunate. SouLEYET mentions a sac (the heart?) at the base of the so-called 
“gills” (the buccal appendages), and PELSENEER notes some ‘very delicate organs’ at the 
right-side of the body. 

I have found the central nervous system and the nerves issuing from it quite the same, 
as PELSENEER described it. The visceral mass consists of three ganglia, while the pleural and 
cerebral ganglia are fused together. There is only one nerve to the nuchal tentacle. The 


cerebro-buccal connectives are remarkable for their shortness. 


DL Opes.G-.1ps 240.) ply MV fig 45 x) (0: 

2) Chall. Rep., LXVI, p. 53- 

3) On the anatomy of Eurybia gaudichaudi, Transact. Linn. Soc. Lond., vol. XXII, p. 246, pl. XLIII, fig. 9. Some specimens 
of the Challenger, which I examined in the British Museum, were also provided with young larvae, a peculiarity which escaped the 


notice of PELSENEER. 


LIST? OFS RIE SPECIES OF MHBC@sOnirays 
AND GYMNOSOMATA IN THE AUSTRALASIAN WATERS 


Species, marked by an asterisk, have not been found by the Siboga. 


Subg. Cho (s. str.) Linné. 
A. THE COSOMAT A: xt ; 
| Clio balantium (Rang). 


I. LIMACINIDAE. | Clio pyramidata Linne. 
: : Sony Clio cuspidata (Bosc). 
Limacina Cuvier. 


: ee ites ini bil rd 
Limacina inflata (d’Orbigny). Cavolinia Abildgaar 


“Limacina lesueuri (d Orbigny). Subg. Diacria Gray. 
Limacina trochiformis (d’Orbigny). 
Limacina bulimoides (d’Orbigny). Cavolinia (Diacria) trispinosa (Lesueur). 


Cavolinia (Diacria) quadridentata (Lesueur). 

Peraclis Forbes. 

Subg. Cavolinia (s. str.) Pelseneer. 

Peraclis reticulata (d’Orbigny) var. minor n. v. 

Peraclis rissoides n. sp. Cavolinia tridentata (Forskal). 
. . ry ni2 = > , 

Peraclis moluccensis n. sp. Cavolinia uncinata (Rang). 

| Cavolinia gibbosa (Rang). 

—— | Cavolinia globulosa (Rang). 

| Cavolinia longirostris (Lesueur). 


II. CAVOLINIIDAE | Cavolinia inflexa (Lesueur). 
Clio Linné. | Cuvierina Boas. 


Sine awe Theis Cuvierina columnella (Rang). 
Subg. Cre: ang. 
Clio (Creseis) virgula (Rang). 
Clio (Creseis) acicula (Rang). 
A ad ; Cs S). Il]. CyMBULHDAE. 
|Clio (Creseis) chierchia Boas] '). 
Cymbulia Peron et Lesueur. 
Subg. Ayalocylix Fol. 
Cymbulia sibogae n. sp. 
Clio (Hyalocylix) striata (Rang). 
| Cymbuliopsis Pelseneer. 
Subg. Styzola Lesueur. 


*“Cymbuliopsis ovata (Quoy et Gaimard). 
Clio (Styliola) subula (Quoy et Gaimard). Cymbuliopsis intermedia n. sp. 2 


1) Reference is made to this species, on account of a statement by Boas (Spolia atlantica, p. 62) that one specimen was caught 


at 137° E., 10° N. The occurrence of this species in the Australasian province is therefore scarcely doubtful. 


B. GYMNOSOMATA. 


I. PNEUMONODERMATIDAE. 
Pneumonoderma Cuvier. 


Pneumonoderma peroni (Lamarck). 


*Pneumonoderma mediterraneum (van Beneden). 


Pneumonoderma heterocotylum n. sp. 
Pneumonoderma pygmaeum n. sp. 


I]. CLIONOPSIDAE. 


Clionopsis (Troschel). 


*“Clionopsis grandis (Boas). 
Clionopsis microcephalus n. sp. 
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III. NOTOBRANCHAEIDAE. 


Notobranchaea Pelseneer. 


Notobranchaea inopinata Pelseneer. 


IV. CLIONIDAE. 
Clione Pallas. 
Clione punctata n. sp. 
Paraclione n. g. 


Paraclione pelseneeri n. sp. 


V. HALOPSYCHIDAE. 
Halopsyche Bronn. 


Halopsyche gaudichaudi (Souleyet). 


Il. 


II. 


APPENDIX 


When this work was being printed it appeared necessary to add some remarks: 


During my stay at the Zoological Station at Naples I had an opportunity to get a look into 
GrokNt’s work, mentioned on p. 34. The author proposes on p. XXIV and p. xxv that the 
animal, which without any doubt must be Cavolinza tridentata, shall be called after him. 

In August 1903 appeared a study by PELSENEER on the Mollusca of the Belgian Antarctic 
Expedition (Résultats du Voyage du S. Y. Belgica, Mollusques par P. PELSENEER ‘ Pteropoda’”’, 


p- 29—31). On p. 30 we find that the operculum of Lzmaczna antarctica is.coiled to the left. 


In the Zool. Anz., Bd. XXVII, N° 10 and 11, MEIsENHEIMER describes, after having studied 
sufficient material, the anatomy of Desmopterus. A definite opinion with respect to the 
systematic place the author does not give; yet he seems inclined to think that Desmopterus 


must be reckoned among the Gymnosomata. 


While printing this paper, I became acquainted with the very recently published study by 
Kwretnewski, “Contribuzione alla conoscenza anatomo-zoologica degli pteropodi gimnosomi del 
mare mediterraneo, Roma, 1903". Besides an extensive systematic and anatomical treatment 
of the whole group, important information is given with respect to the Gymnosomata, 
observed by the writer in the Strait of Messina. Some larval stages especially are of 
importance and among these must be mentioned Thliptodon, which had not been found 
again since GEGENBAUR (1855). The author identifies Thliptodon with Pteroceanis Meisen- 
heimer. To my infinite regret I have not been able to take into account the results of 


the paper above-mentioned, as my researches had come to an end already before. 
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1890. PECK, J. J. On the anatomy and histology of Cymbuliopsis calceola, Stud. Biol. Lab. J. Hopk. Un., 
vol. IV, p. 334—353. 


1) Boas has given in his Spolia atlantica (p. 174—176) a complete list of the principal works treating on “Pteropoda”, up 
to the year 1885. 


1890. 


1SQI. 


1893. 


1894. 


1895. 
1897. 


1808. 


1900. 


1gOl. 


1902. 


1903. 
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SmirH, Epc. A. Report on the Marine Molluscan Fauna of the Islands of St.-Helena, Proc. Zool. 
Soc. Lond., 1890. (“Pteropoda”: p. 254). 


PELSENEER, P. Sur la dextrorsité de certains Gastropodes dits “sénestres”, Comptes rendus, t. CXII, 
p. IO15—I1017. 


KnreowirscH, N. Zur Entwickelungsgesch. von Clone limacina, Vorl. Mitth. in Biol. Centralbl., 
Bd. XI, p. 300—303. 
—— Sur le développement des Ptéropodes, Revue Sc. Nat. Pétersb., p. 177. 


PicrEeT, C. Recherches sur la spermatogenése chez quelques invertebrés de la Méditerranée, Mitth. 
Zool. Stat. Neapel, Bd. X. (“Pteropoda”, viz. Cymbula and Gleba: p. 115—122). 


. WacKkwitz, J. Beitrag zur Histol. d. Molluskenfusses, spec. d. Pterop. u. Heterop., Zool. Beitr. A. 


SCHNEIDER, Breslau, Bd. III, p. 129—160. 


BRAZIER, J. Catalogue of the Marine Shells of Australia and Tasmania, Austral. Mus. Catal n° 15. 
(“Pteropoda”: prt. II). 


PEcK, J. J. Report on the (Thecosomatous) Pteropoda and Heteropoda, etc., Proc. U. S. Nat. Mus., 
vol. XVI, p. 451—466. : 


PELSENEER, P. Hermaphroditism in Mollusca, Quarterl. Journ. Micr. Sci. vol. XXXVII, p. 19—46. 
—— Recherches sur divers Opisthobranches, Mém. cour. Sav. Etrang. Ac. Brux., t. 53. 


KNORVER, H. Mc. E. Pteropods with two separate sexual openings, J. Hopk. Un. Circ., vol. XIII, 
p- 61—62. (Also: Ann. Mag. Nat. Hist. (6), vol. XIII, p. 529—530). 


KLEINENBERG, N. Sullo sviluppo del sistema nervoso peripherico, etc., Monit. Z. Ital., Anno 5, p.75. 
HORNELL, J. Anatomical description of Cresezs as a typical Pteropod, Marine Zool., vol. II, p. 1g—24. 


Locarp, A. Expéditions scientifiques du Travailleur et du Talisman, Mollusques testacés. (* Pteropoda”’: 
vol. I, p. 5—31). 

M’INTOSH. On some larvae stages of Clone limacina Phipps, Ann. Mag. Nat. Hist. (7), vol. II, 
p- 103—I05. 

OBERWIMMER, A. Zool. Ergebn. X, ges. v. S. M. Schiff “Pola”, Denkschr. Kais. Ak. Wiss. Wien. 
Bd. LXV, p. 573—595. 

CARAzzI, D. Le prime fasi dello sviluppo del Pxrewmoderma mediterraneum van Beneden, Anat. 
Anz., Bd. XVII, p. 102. 

HEATH & SPAULDING. Cymbuliopsis vitrea, a new species of Pteropod, Proc. Ac. Philad., 1gor 
p- 509—5II. 

MEISENHEIMER, J. Uber eine neue Familie der gymnosomen Pteropoden, etc., Zool. Anz., Jahrg. 
XXVI, p. 92—99. 


—— Uber ein neues Genus der gymnosomen Pteropoden, etc., Zool. Anz., Jahrg. XXVI, p. 410—412. 


Er LANA BION OF PLATES 
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PLATE I. 


. Operculum Limacina inflata d’Orb., from the outside. 


Stomach Limacina helicina Phipps, ventral view. @, oesophagus; 4, beginning of the intestine; 
c, coecum. 

Central nervous system Limacina helicina Phipps, A, ventral view. 4, from the left side. C, from 
the right side. 

fp and 7, left and right pedal ganglion; v and vw’, left and right visceral ganglion; c and c, left 
and right cerebral ganglion; 1 and 1’, nerves to the fins; 2, left pallial nerve; 3, right pallial 
nerve; 4 and 5, visceral nerves; 6—g9, nerves to the tentacles and to the lips; 10, cerebral 
commissure; of-and of, left and right otocyst. 

Shell Peraclis reticulata var. minor. 36. 

Shell Peracls rissowdes n. sp. 33 *. 

Operculum of the same, from the outside. 

Shell Perachs moluccensts n. sp. 25 x. 

The same, seen from apex. 20 x. 

Fragment of the same, seen from apex. 60 

Operculum of the same, seen from the outside. 


. Head Peraclis rissoides n. sp. Dorsal view. 
. Jaw Peraclis reticulata var. minor, 204 ser. of right jaw. 


Pallial gland Peraclis rissoides n. sp., from the outside. a, “balancer”’. 
Central nervous system Peraclis rissoides n. sp. A ventral view. &, from the right side. 
Explanation of letters the same as in fig. 3. Besides, f. v., posterior visceral ganglion. 


. Shell “‘Agadina” n. sp. A, from aperture. 4, from umbilicus. 22 x. 
. Shell (probably abnormal) of Clio (Hyalocylix) striata (Rang). Ventral view. 10 » 
. Embryonic shell of Clo (Hyalocylx) striata (Rang). 


Intestine Clio cuspidata. a, intestine; 6, glandular organ, attached to it. 

Accessory genital glands Clio (Creseis) acicula (Rang), from the left side. a, efferent duct of the 
gonad; 6, accessory genital gland; c, vas deferens (* Vagzna” Gegenbaur); d, receptaculum seminis (°). 

Genital organs Clio (Styliola) subula (Quoy et Gaimard). Dorsal view. 

Explanation of letters the same as in fig. Ig. g, gonad. 
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PLATE IL. 


Eo. 20 Central nervous system Clio (Creseis) acicula (Rang). Ventral view. 
p and #, left and right pedal ganglion; 7 and 7’, left and right visceral ganglion; 1 and lig 
nerves to the fins; 2, left pallial nerve; 3, right pallial nerve; 4 and 5, visceral nerves; of 
and of, left and right otocyst. 


Fig. 22. Central nervous system Clio pyramidata (Linn.). Ventral view. 
> ? ~ 
Explanation of letters the same as in fig. 21. Besides, 6, tentacular nerve. 
Bigs 23. Buccal ganglia Clio pyramidata (Linn.), fused together as in all Cavoliniidae. 
Fig. 24. Cervical organ Cuvierina columnella (Rang), from the right side. 
D> > D> > 
Bigs 25. Genital organs of the same, dorsal view. g, gonad; a, its efferent duct; 0, accessory genital 


glands; c, vas deferens. 


Fig. 26. Central nervous system of the same. A, ventral view. 4, from the left side.’ 
p, pedal ganglion; vw, visceral ganglion; c, cerebral ganglion; a@, anterior pedal commissure. 
1 and 2, nerves to the fins; 3, left pallial nerve; 4, right pallial nerve; 5 and 6, visceral 
nerves; 7, a nerve perhaps supplying the cervical organ; 8 and 9g, nerves to the tentacles 
and to the lips; of, otocyst. 
Fig. 27—31. Different shells of Cavolinza (Diacria) trispinosa (Les.). 2 
Fig. 32 »Hyalaea affinis’, a variety of Cavolinia tridentata (Forskal); dorsal view. 2 


The same, seen from the left. 2 

Probably anomalous shell of Cavolinia gibbosa (Rang). 2 

4 The same, seen from the left. 2 x. 

Series of shells of “Pleuropus longifilis’ Troschel, to show the transition to the adult Cavolinia 
tridentata (Forsk.). Seen from the right. 2 
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Fig. 45—-53. Series of the same specimens, dorsal view. 2 
Fig. 54—58. Series of shells of Cavolinia inflexa (Les.), transition from the variety /ata to longa. Dorsal 


view. 2 x. 

Fig. 597—63. Series of the same specimens, seen from the left. 2. The specimens 1 and 4 in these 
series were caught by the Siboga, the other specimens are from the Atlantic. 

Fig. 64. Shell and animal of ‘Cleodora compressa’ Souleyet. Ventral view. 10 x. 

Fig. 65. Shell of ‘Cleodora pygmaea” Boas. 

Fig. 66. Shell of “Pleuropus longifilis’ Vroschel, from Naples. Dorsal view. 10 » 

Fig. 67. Same specimen, seen from the right. 10 » 

Fig. 68. Shell and animal of *Pleuropus longifilis’ Troschel. (Siboga-specimen). Dorsal view. 10 x. 

Fig. 60. Same specimen, seen from the left. 10 x. 

Fig. 70. Shell of “//yalaea rotundata’. Dorsal view. 10 » 

ISS Pie The same specimen, seen from the right. Io x. 

Fig. 72. Shell of “Hyalaea levigata”. Dorsal view. 10 ». 


Same specimen, from the right. 10 » 

Shell of “Hyalaea depressa”. Dorsal view. 10 > 

Same specimen, from the right. Nearly adult; the shell is already very much like that of 
Cavolinia inflexa. 

Shell of “H/yalaea depressa”’. Dorsal view. 10%. A younger stage than the foregoing one. 

Same specimen, from the right. 10 » 
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Central nervous system of Cavolinta tridentata. Ventral view. 

p, pedal ganglion; v, visceral ganglion; I, nerve to the fins; 4, left pallial nerve; 3, right 
pallial nerve; 2 and 5, visceral nerves; of, otocyst. 

Fig. 79. Central nervous system of the same, seen from the left. 

Explanation of letters the same as in fig. 78. Besides, c, cerebral ganglion; 6, tentacular nerve. 
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Fig. 80. “Desmopterus’ sp. Aboral view. 10 x. 

Fig. 81. Same specimen. Oral view. 10 x. 

Fig. 82. Cymbulia peront de Blainv. from Naples. Large specimen. Oral view. 2 x. 

Fig. 83. Empty shell of the same specimen, from the right. a, 0, c, three rows of spines; the first of these 
rows only reaches the ventral point. Some spines at the aperture are very large. 2 x. 

Fig. 84. Same shell, aboral view. 2 

Fig. 85. Another specimen of Cyméulia peront de Blainv., from the same locality. 2 » 

Fig. 86. Empty shell of the same specimen, from the right. The row a@ only exists. 2 x. Spines at the 
aperture of equal size. 

Fig. 87. Same shell, aboral view. 2 

Fig. 88. Cymbulia sibogae n. sp. Oral view. 2 

Fig. 89. Same specimen, from the right. 2 

Fig. 90. Same specimen, aboral view. 2. d, a@ row of spines, which (according to PELSENEER’s figure at 
least) does not reach the middle of the shell in Cymbula parvidentata. 

Fig. 91—93. Three specimens of Cymézlza, without shell. See text. Figs. 91, 93: 2. Fig. 92: 5 x. 

Fig. 94. Pallial gland of Cymbulia peront de Blainv. Aboral view. d, v, dorsal, ventral margin. a, 4, first 
and second transparent band. 

Fig. 95. Dorsal view of the accessory genital glands of Cyméulza peront de Blainv. a, efferent duct of the 
gonad; 6, muciparous gland; c, albuminiparous gland; d, receptaculum seminis; 7, vas deferens. 

Fig. 96. Central nervous system of Cyméulia peroni de Blainv., ventral view. 

a, anterior pedal commissure; /, pedal ganglion; v, left visceral ganglion; /.v., posterior visceral 
ganglion; I, nerves to the fins; 2, left pallial nerve; 3, right pallial nerve; 4 and 5, visceral 
nerves; of, otocyst. 

Fig. 97. The same, from the left. Explanation of letters the same as in the foregoing figure. Besides, 
c, cerebral ganglion; 6, tentacular nerve, 7 and 8, nerves to the proboscis. 

Fig. 98. The same, oral view. Explanation of letters the same as in figs. 96 and g7. Besides, 9 and 10, 
pedal nerves, perhaps supplying the retractor muscle of the proboscis. Nerves to the fins are 
not figured. 

Fig. 99. Distribution of the nerves in the fins of Cymdulia peront de Blainv. 
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Fig. 


100. 
IOl. 
102. 
103. 


104. 


105. 
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Cymbuliopsis intermedia n. sp., oral view. 2 x. 

Empty shell of the same species, oral (anterior) view. 2 » 

Same shell, (aboral) posterior view. 2 » 

Another empty shell, most probably belonging to the same Species: Anterior view. 2X. 
Same shell, posterior view. 2». 

A specimen of Cymduliopses without shell, anterior view. 2 


106—108. Larval Cymbulidae, perhaps belonging to different species. In fig. 106 the penis is evaginated. 


109. 
110. 
TUN. 


mY chs 


116. 


117. 


Gleba cordata Forskal from Naples. Anterior view. 2 

Large shell of the same, posterior view. 2 x. 

Pallial gland of Cymbulopsis intermedia n. sp., from the outside. a, 4, c, three transverse, 
transparent bands. 

Pallial gland of Gleba cordata Forskal, from the outside. a, 0, c, have the same meaning as 
in fig. ITT. 

Digestive tract of Cymbuliopsis intermedia n. sp. Ventral view. oe, oesophagus; v, stomach; 
z, intestine; a, anus. 

Heart and kidney of Gleba cordata Forskal, ventral view. 

a, ventricle of the heart; ao, and ao,, two vessels issuing from it; 6, kidney; c, mantle-cavity; 
d, opening of the kidney into the mantle-cavity; e, opening of the mantle to the exterior; 
pe., pericard. 

Central nervous. system of Cyyudbuliopsis intermedia n. sp., from the right side. 

a, cerebral commissure; ¢, cerebral ganglion; ~, pedal ganglion; v, right visceral ganglion; /v., 
posterior visceral ganglion; 1, nerve to the tentacle; 2, nerve to the penis; 3, nerve to the 
proboscis, innervating its retractor muscle; 4 and 5, nerves to the fins; 6, pallial nerve; 
qs visceral nerve; of, otocyst. 

Central nervous system of Gleba cordata Forskal, from the right. Explanation of letters the same 
as in fig. I15, 


Distribution of the nerves in the fins of Cia cordata Forskal. 
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PLATE VY. 


118. Pneumonoderma heterocotylum n. sp. Ventral view. 6 x. 

118 A. Lateral gill of the same. 

118 B. Posterior gill of the same, dorsal view. 

119. Acetabuliferous appendage of the same; out-stretched, from the inside. 

120. Pneumonoderma pygmaeum n. sp. Ventral view. 10 x. 

121. Posterior gill of the same, aboral view. d, dorsal; v, ventral. 

122. Acetabuliferous appendage of the same; out-stretched, from the inside. 

123. Some larval Pneumonoderma, ventral view. 10 x. Strongly contracted. 

124. Central nervous system of Puenmonoderma mediterraneum (van Ben.). Dorsal view. — Pedal nerves 
and cerebro-buccal connectives not figured. 

c, cerebral ganglion; a, cerebro-pedal connective; 4, cerebro-pleural connective; #, pedal ganglion; 
pi, pleural ganglion; flv, pleuro-visceral connective; v, visceral ganglion. 

I, optic nerve; 2, olfactory nerve; 3, auditory nerve, turned to the front; 4, nerve to the labial 
tentacle; 5—7, nerves to the proboscis, the lips and the buccal appendages; 13, 14, pleural 
nerves to the cervical region; 15—17, nerves to the envelop of the visceral mass; 18—IgQ, 
nerves to the viscera. 

125. Pedal ganglia of the same. Dorsal view. 

ap, anterior pedal commissure; 7, pedal ganglion; a, cerebro-pedal connective, of, otocyst. 

8, nerve to the foot; 11—12, anastomosing nerves to the fins; 9g—10, anastomosing nerves, the 
function of which remained unknown to me. 


126. Clionopsis microcephalus n. sp. Ventral view. 4 » 

127. The same, from the left. 4 x. 

128. Radula of the same. 

129. Notobranchaea inopinata Pels. Ventral view. 10 x. 

130. The same specimen. Dorsal view. 10 » 

131. Head of the same, dorsal view. dc, buccal cones. 

132. Oral aspect of the head; cephalic hood nearly closed. /¢, labial tentacle. 
133. Foot of the same; z, tubercle. 

134. Dorsal crest of the gill of the same. 

135. Radula of the same. 
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145. 
146. 


147. 
148. 
149. 
150. 
A. Radula of Paraclione pelseneert n. sp. 
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PLATE VI. 


Notobranchaea sp. Larva. Ventral view. 30 x. 

The same, dorsal view. 30 » 

Dorsal view of the aboral extremity of the same, showing the cutaneous glands, and the two 
ciliated rings. 

Transverse section through one of the *Mundblasen” of Notobranchaea inopinata Pels. 

a, a layer of epithelial cells with flat nuclei, at the periphery; 4, layer of glandular cells, 
immediately beneath a, with prolongations into c, a reticulated net-work of connective tissue 

Genital organs of Notebranchaea inopinata Pels. Ventral view. g, gonad; d, its duct; a, muci- 
parous, 4, albuminiparous gland; v, vas deferens. 

Penis of the same, invaginated. See text. 

Clione punctata n. sp., ventral view. 15 x. ‘ 

Chromatophors of the same. 

Central nervous system of Clione limacina Phipps. Dorsal view. c, cerebral ganglion; dc, cerebro- 
buccal connective; fc, cerebro-pedal connective; p/c, cerebro-pleural connective; f/v, pleuro- 
visceral connective; /, pedal ganglion; f/, pleural ganglion; v, visceral ganglion; 1, olfactory 
nerve; 2, optic nerve; 3, auditory nerve; 4, nerve to the ventral buccal cone; 5, nerve to 
the labial tentacle; 6, nerve to the dorsal, 7, to the middle cone; 11, pedal nerve, forming 
a plexus with 12, pleural nerve, to the cervical region; 14, 15, 16, nerves from the visceral ganglia. 

Basal part of the optic nerve, with the two elongated swellings. 

Pedal ganglia of the same. Dorsal view. For the completion of fig. 144. fc, cerebro-pedal 
connective; apdc, anterior pedal commissure; fede, posterior pedal commissure; 8 and _ 10, 
nerves to the lobes of the foot; 9, nerves to the fins; 13, nerve from the ventral surface of 
the pedal ganglion. 

Paraclione pelseneert n. sp. Ventral view. 20 x. 

Another specimen of the same species. Same view. 30 

A third specimen. Same view. 15 ™. 

A fourth specimen. Same view. 20 ». 


1514. Hooks of the same. 
152. Oral aspect of the head of the same. 
d, dorsal; v, ventral; 4, buccal cone; 7, labial tentacle; c, cephalic hood; f, false lips; 7, radula. 
153. Head and buccal appendages of Halopsyche gaudichaudi (Souleyet). Ventral view. 
fa, buccal appendage; /¢, labial tentacle; a@/, anterior lobes of the foot; 0, mouth; z¢, nuchal 
tentacle; 7, fin; f/, posterior lobe of the foot. 
154. Transverse section through the skin of the same. a, skin, properly so called, 6, reticulated 


tissue, between the skin and the visceral nucleus; 1, pavement epithelium; 2, 3, 4, several 
forms of dermal glands. See text. 
Radula of the same. 
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CONDITIONS GENERALES DE VENTE. 


1°. L’ouvrage du ,Siboga” se composera d’une série de monographies. 


, 


2°. Ces monographies paraitront au fur et a mesure qu’elles seront prétes. 


3°. Le prix de chaque monographie sera différent, mais nous avons adopté comme base générale du prix de 
vente: pour une feuille d’impression sans fig. flor. 0.15; pour une feuille avec fig. flor. 0.20 a 0.25 ; 
pour une planche noire flor. 0.25; pour une planche coloriée flor. 0.40; pour une photogravure flor. 0.60. 


4°. I) y aura deux modes de souscription: 
a. La souscription a l’ouvrage complet. 
6, La souscription a des monographies séparées en nombre restreint. 
Dans ce dernier cas, le prix des monographies sera majoré de 25 °/,. 


5°. L’ouvrage sera réuni en volumes avec titres et index. Les souscripteurs a l’ouvrage complet recevront 


ces titres et index, au fur et a mesure que chaque volume sera complet. 
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- Livraison. (Monographie XLV) René Koehler. Ophiures de l’Expédition du Siboga. 


Livraison. (Monographie LX) E. S. Barton. The ent “ftalemaela: With , 4 
ted les Beale te! a 


Livraison. Pionaeteue ye pai Hu. pitcel nang The Solenogastres of the Sibog: _ pe 
six plates. . . he x a ea 
‘Pour. les souscripteurs a Powwrage complet 
Livraison. (Monographie XIII) J. Veraay es Die Gore cnr der Bee ole atk 2 . 

I. Die Chrysogorgiidae. . . : : : 5 Pashe-eh ts aus 


Livraison. (Monographie XVIa) A. AES ORK Report on the Deep-Sea Madreporaria ‘o 
Expedition. With five plates. . . . erase pape steer ht 52 Se Bae 

e Pour les souscripteurs a ¥ Pouvrage complet 
Livraison. (Monographie XXV) C. Ph. ae Die peda ee und Echiuriden: der Se ar 
Mit vier Tafeln und drei Figuren im Text, TDs 
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